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Til  prepnrinj?  tlie  revie\y  of  Astronomy  for  1880,  the  method  and  ar¬ 
rangement  adopted  by  Professor  Holden  from  1879  to  1884  have  been 
adhered  to  without  essential  modilication.  The  record  is  intended  pri¬ 
marily  to  serve  as  a  series  of  notes  for  those  who  have  not  access  to  a 
large  astronomical  library,  but  it  is  hoped  that  the  bibliography  will  be 
found  useful  to  the  professional  astronomer  as  a  reference  list  of  tech¬ 
nical  papers. 

Much  assistance  has  been  derived  from  the  reviews  and  abstracts  in 
the  Bulletin  Astronomique,  the  Observatory,  Nature,  the  Athenauim, 
and  other  periodicals,  and  the  writer  is  indebted  to  the  directors  of 
many  observatories  for  the  communication  of  information  not  otherwise 
available. 

A  subject-index  to  the  review  has  been  effected  by  inserting  the  nec¬ 
essary  page-references  in  the  bibliography. 

DISTRIBUTION  OP  STARS. 

Distribution  of  the  stars  in  Schiinfeld's  Durclunusterung. — The  comide- 
tion  of  the  Jlurchmusterung  to  —  23°  of  declination  by  Argelander’s 
successor.  Dr.  Bchdnfeld,  has  given  Professor  Seeliger  the  oiiportunity 
of  extending  his  counts  of  stars  to  a  considerable  portion  of  the  south¬ 
ern  hemisiihere.  Professor  Seeliger’s  paper  “  t)ber  die  Vertheilung 
der  Sterne  auf  der  siidlichen  Halbkugel  nach  Schonfeld’s  ‘  Durchmus- 
terung,’”  has  been  published  in  the  Proceedings  of  the  Bavarian  Acad¬ 
emy  of  Sciences,  and  resumes  may  be  found  in  the  Bulletin  astrono¬ 
mique  (3 : 593-0),  the  Observatory  (9  :  399),  and  Nature  (34 :  027-).  An 
abstract  of  Professor  Seeliger’s  jirevious  work  was  given  in  the  “Ac¬ 
count  of  the  Progress  in  Astronomy”  for  1884,  and  his  ])resent  discus¬ 
sion  has  been  carried  out  on  a  jilan  similar  to  that  there  described. 
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The  stars  are  divided  into  eight  classes,  one  more  tlian  iirevionsl.v 
used,  as  Sclidnfeld  lias  included  stars  of  the  tenth  magnitude,  whereas 
Argelander  stopped  at  9.5. 

Schiinfeld’s  zones  begin  at  -  2°,  but  the  “  counts  ”  may  be  carried  up 
to  the  equator  by  utilizing  Argelander’s  work  ;  the  slight  dilference  in 
limiting  magnitude  will  not  affect  materially  the  result.  The  stars 
embraced  in  each  degree  of  declination  have  been  divided  into  groiqis 
of  twenty  minutes  in  right  ascension,  though  only  the  sums  for  each 
forty  minutes’have  been  published. 

The  number  of  stars  in  each  of  the  eight  classes  is  as  follows: 


Classes. 

Mayiiitiules. 

A. 

Number  of 
stars 

-2"  to -230. 

R. 

Number  of 
stars 

Qo  to  -  23°, 

I . 

1  -  G.  5 

l,2Gr) 

1,3G9 

II . .f . 

(i.  G-  7, 0 

1,27G 

1,347 

Ill  . 

7. 1-  7.  5 

1, 828 

1 , 952 

IV . 

7.  G-  8.  0 

3,1)16 

3,  8(10 

V . 

8. 1-  8. 5 

7,  GUI 

8,313 

VI  . 

8.  G-  ‘J.  0 

18,  ():{.3 

20, 509 

VII . 

9.  1-  9.  .'■) 

1)5, 51)5 

61,540 

Mil . 

9.  G-10.  0 

43, 89G 

43, S9G 

Total . 

133, 58U 

142,726 

The  numbers  in  column  A  comprise  Scluinfeld’s  stars  only  ;  column 
I>  includes  Argelander’s  stars,  from  to  —2°,  for  the  first  seven 
classes:  to  complete  Class  VIII  about  3, (JOG  should  be  added.  The 
number  of  stars  thus  counted  in  the  “Southern  Durchmusteriing”  jiroper 
is,  therefore,  133,580,  and  adding  to  thia79  objects  which  are  classed  as 
nebula)  or  variables,  there  results  the  grand  total,  133,059. 

In  order  to  investigate  the  influence  of  the  Milky  Way  on  the  distri¬ 
bution  of  these  stars.  Professor  Seeliger  ])roceeds,  as  in  his  former 
])aper,  to  form  the  “  gradient,”  which  expresses  for  each  class  the 
rapidity  of  increase  in  the  number  of  stars  as  we  approach  the  Milky 
Way.  Comparing  the  values  of  the  gradient  with  these  found  for 
Argelander’s  Durchmusterung,  it  is  seen  that,  as  far  as  Schon fold’s 
work  can  be  considered  typical  of  the  southern  hemisifliere  as  a  whole 
(it  must  be  remembered,  however,  that  it  only  embraces  one-third 
thereof)  the  influence  of  the  Milky  Way  on  stellar  distribution,  at  least 
lor  stars  down  to  the  eighth  magnitude,  appears  to  be  less  marked  for 
the  southern  than  for  the  northern  hemisi)here.  Put  it  may  well  be 
that,  especially  in  the  higher  classes  of  stars,  local  and  accidental  irreg¬ 
ularities  are  the  cause  of  this  apparent  difference.  With  regard  to  the 
question  Jis  to  which  hemisphere  is  the  richer  in  stars,  it  a[)[)ears  that 
there  is  no  decided  difference  shown  by  the  two  surveys  under  consider¬ 
ation.  When  Argelander’s  numbers  are  corrected  so  as  to  be  compara¬ 
ble  with  Shonfeld’s,  taking  stars  down  to  the  ninth  magnitude,  inclq- 


ASTRONOMY. 


101 


sive,  tlio  totals  are,  for  the  former,  ;14,3L*4,  and  for  the  latter,  34,119, 
a  difference  which  may  reasonably  be  attributed  to  accidental  circum¬ 
stances. 

The  whole  discussion  of  the  distribution  of  the  stars  will  no  doubt 
be  much  facilitated  by  the  application  of  photography. 

A  writer  in  L’Astronomie  has  concluded  that  the  total  number  of 
stars  in  ‘‘  our  nebula” — on  the  assumption  that  the  combined  light  of 
the  stars  is  equal  to  one-tenth  that  of  the  full  moon — must  be  sixty-six 
thousand  million. 


NEBUL.®  AND  STAR  CLUilTERS. 

New  nebulcc. — Two  lists,  embracing  470  new  nebul®  discovered  with 
the  20-inch  equatorial  of  the  Leander  McCormick  Observatoiy,  have 
been  published  iu  the  Astronomical  Journal  (7 :  9,  57)  by  Professor 
Stone.  The  observers  were  Professor  Stone  himself,  Mr.  Leavenworth, 
and  Mr.  Muller.  In  the  earlier  observations  llerschel’s  abbreviations 
were  used  to  designate  brightness  and  size.  .Afterwards  inimerical 
magnitudes  were  employed  to  indicate  brightness,  assuming  that  the 
faintest  nebula  visible  in  the  20-inch  refractor  with  power  107,  is  10.3, 
that  being  the  theoretical  limit  for  stars.  The  magnitudes  given  refer 
to  the  nucleus,  or,  in  case  there  is  no  nucleus,  to  the  brightest  part. 
Still  later  the  custom  was  instituted  of  estimating  the  diameters  of  the 
nebuhe  in  fractions  of  the  diameter  of  the  field,  and  from  these  deducing 
their  dimensions  in  minutes  of  arc. 

Dr.  Swift  has  published  (Astrou.  Nachr.,  115:  153,  257  ;  110  :  33)  cata¬ 
logues  3,  4,  and  5  of  nebula)  discovered  at  the  Warner  Observatory,  lie 
states  in  the  rei)ort  of  the  observatory  that  540  nebnhe  have  been  dis¬ 
covered  up  to  January  1,  1887.  Mr.  Muller  has  found  that  fifteen  of 
“  Catalogue  No.  5  ”  have  already  been  announced  by  other  observers. 
(Sitl.  Mess.,  0  :  83.) 

The  Pleiades. — M.  liayet,  in  order  to  test  the  penetrating  power  of 
the  14-inch  Bordeaux  ecpiatorial,  has  made  a  revision  of  Wolfs  chart 
of  the  Pleiades,  and  has  determined  accurately  the  positions  of  143 
stars,  most  of  them  of  the  fourteenth  or  fifteenth  magnitude,  not  given 
by  Wolf. 

Tlie  Henry  brothers  have  also  compared  their  photographs  of  the 
Pleiades  with  Wolfs  chart,  and  have  been  able  to  detect  1,421  stars 
where  Wolf  shows  but  025,  the  telescopes  used  being  of  nearly  the  same 
aperture.  In  order  to  avoid  errors  which  might  arise  from  impurities 
in  the  photographic  plate,  three  exposures,  of  an  hour  each,  were  made, 
and  the  plate  was  shifted  between  exposures,  so  that  three  images  of 
each  star  are  obtained,  forming  an  equilateral  triangle.  Stars  as  faint 
as  the  sixteenth  magnitude  are  dei)icted.  All  the  stars  of  Wolfs  chart 
are  found  upon  the  photograph  except  ten,  and  these  the  Messrs.  Henry 
have  been  unable  to  tind  in  the  sky.  A  number  of  faint  companions 
have  been  detected  close  to  several  of  the  brightest  stars  of  the  group, 
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iiiid  ill  several  cases  where  IVI.  Wolf  has  observed  a  faint  coniiianion  to 
a  bri^lit  star,  the  iihotograidi  has  shown  that  the  iiia»:nitude  of  tin* 
former  was  underestimated.  One  of  the  advantages  of  photograiihy 
seems  to  be  that  it  brings  out  faint  objects  which  are  lost  to  tlie  eye,  on 
account  of  their  proximity  to  bright  stars.  Besides  the  nebula  discov¬ 
ered  about  Maia,  a  nebulous  streak  has  been  seen  near  Electra,  and 
details  of  the  Merope  nebula  have  been  made  out,  which  had  not  been 
recognized  before,  except  by  Common. 

])r.  Weiss  has  exiiressed  a  strong  susjiicion  that  all  of  the  region  to  the 
north  and  west  of  Alcyone  is  a  vast  nebula,  oidy  the  brightest  portions 
of  which  are  shown  by  our  best  telescopes.  He  reiaills  a  statement  by 
Schmidt  in  18G3,  that  a  small  planet  seemed  to  lose  a  part  of  its  light 
in  traversing  the  region  between  Alcyone  and  Electra. 

Dr.  Kammermann  has  been  able  to  see  the  new  Maia  nebula  with 
the  10  inch  refractor  of  the  Geneva  Observatory  by  masking  the  bright 
star,  and  by  using  a  special  eye-piece  provided  with  diajihi  agms,  and 
a  ])late  of  uranium  glass,  to  increase  the  intensity  of  the  chemical  rays. 

A  paper  by  Dr.  Elkin  upon  “A  conijiarison  of  the  places  of  the  Pleiades 
as  determined  by  the  Kbnigsbergand  Yale  College  heliometers”  was  read 
at  the  ButTalo  meetingof  the  American  Association.  Provisional  results 
show  unquestioned  changeof  position  with  reference  to  7  Tauri  since  1840. 
iNIost  of  the  brighter  stars  of  the  group,  as  shown  by  Newcomb  in  his 
“  Standard  Stars,”  go  with  rj  Tauri,  but  among  the  smaller  stars  there 
are  de[)artures  from  this  community  of  ])roi)er  motion.  Professor  Pick¬ 
ering  has  pointed  out  that  the  agreement  of  the  spectra  of  certain  of 
these  stars  strongly  confirms  the  probability  of  their  jihysical  connec¬ 
tion. 


ASTRONOMICAL  CONSTANTS. 

Lcevcxfs  method  of  determining  the  dements  of  refraction. — M.  Lcewy 
has  elaborated  his  method  of  determining  the  elements  of  refraction  by 
means  of  a  reliecting  ])rism  placed  in  front  of  the  object-glass  of  an 
equatorial,  and  has  submitted  the  problem  to  a  careful  mathemati<*.al 
analysis  in  several  jiapers  communicated  to  the  French  Academy.  The 
full  titles  of  these  important  papers  are  given  in  our  “biobligraphy.”  Dr. 
Gill  speaks  very  highly  of  the  plan,  and  has  suggested  some  modifica¬ 
tions  of  the  details  which  he  thinks  would  increase  the  ease  and  aciai 
racy  of  observations. 

Oppolzeds  astronomical  refraction. — The  late  Dr.  von  Oppolzer  imb- 
lished  in  the  Transactions  of  the  Imperial  Academy  of  ISciences,  of 
Vienna,  a  paper  containing  a  theoretical  discussion  of  the  juoblem  of 
astronomical  refraction  followed  by  numerical  tables  intended  to  facil¬ 
itate  the  iiractical  apidication  of  the  results  at  which  he  arrived.  When 
the  approximations  are  carried  far  enough,  the  method  seems  capable 
of  giving  results  of  great  accuracy,  even  for  large  zenith  distances. 

A  correction  for  gravity  in  the  nsc  of  refraction  tables. — l*rof.  Clevo- 
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land  Abbe,  lias  directed  attention  to  a  nej^lected  correction  in  the  nse 
of  refraction  tables,  wliicli  appears  as  a  function  of  the  latitude, 
'fliirty  inches  of  mercury  in  the  barometer  at  the  equator  indicate  a 
less  density  of  the  atmosphere  than  30  inches  at  the  jioles,  consecpiently 
the  barometer  readinj^s  should  bo  corrected  for  ditferences  of  lati¬ 
tude.  This  is  accomplished  by  simply  addinj;  to  the  formula  one  more 
factor  for  gravity.  Professor  Abbe  shows  that  the  difference  of  latitude 
between  Pnlkowa  and  Washington  makes  a  difference  of  0".  1  in  the 
refraction  at  45°  zenith  distance,  and  increases  witli  the  zenith  distance. 
We  have  here  a  jiartial  exidanation,  at  least,  of  systematic  differences 
in  declination  shown  by  different  catalogue'-'. 

Correction  for  di  ferential  refraction  in  declination. — Professor  McNeill, 
of  Princeton,  has  devised  (Astron.  Nachr.,  114:385)  a  method  of  correct¬ 
ing  micrometer  observations  for  refraction,  applicable  to  the  diagonal- 
square  micrometer,  the  ring  micrometer,  and  others  of  the  same  class. 
The  correction  to  the  observed  difference  of  declination  is  not  deter¬ 
mined  by  a  special  separate  computation,  but  the  true  difference  is 
direcfly  determined,  the  corrections  being  applied  to  the  logarithms  in 
the  course  of  the  computation.  Tables  are  given  which  will  be  found 
very  useful  to  observers. 

In  a  “Zusatz”  to  this  communication,  Dr.  Krueger  gives  a  resume  of 
differential  refraction  formuhe  for  ring  and  filar  micrometers. 

M.  Padau  suggests  (Bull,  astron.,  3: 373)  that  Professor  iMcNeilfs  prin¬ 
cipal  table  may  be  replaced  by  a  simple  graphical  table  which  will  give 
at  a  glance  the  correction  sought. 

The  diurnal  nutation  of  the  earth's  axis. — M.  Folie,  about  three  years 
ago,  submitted  to  the  Paris  Academy  a  theory  of  the  diurnal  nutation 
of  the  earth’s  axis,  based  upon  the  a.ssumption  that  the  earth  has  a 
fluid  nucleus;  and  he  has  recently  given  (Coinjit.  Kend.,  Dec.  13,  1880) 
some  practical  illustratiout,  of  his  formuhe.  These  formuhe  contain 
two  constants  to  be  determined  b3'  observation :  the  constant  of  diurnal 
nutation  itself,  and  the  longitude,  referred  to  an  initial  meridian.  Ver}' 
accordant  results  are  obtained  from  the  rather  meager  observational 
material  available,  the  value  of  the  diurnal  constant  being  about  0".2. 
The  new  correction  applied  to  a  series  of  observations  of  Polaris  made 
at  Pulkowa,  smooths  out  the  discordant  observations  in  a  most  surpris¬ 
ing  manner.  Further  investigation  of  this  subject  seems  highly  desir¬ 
able. 

An  abstract  of  the  paper  read  by  Prof.  J.  C.  Adams  at  the  Phila¬ 
delphia  meeting  of  the  American  Association,  September  11,  1884,  On 
the  general  values  of  the  obliquity  of  the  ecliptic,  and  of  the  precession 
and  inclination  of  the  equator  to  the  invariable  jdane,  taking  into  ac¬ 
count  terms  of  the  second  order,”  has  appeared  in  the  Observatory  for 
April,  1880,  vol.  9,  p.  150-154. 
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STAR  CATALOGUES,  ETC. 

SchonfelWs  Southern  Dur chmusterung  (1855.0). — This  catalogue  con¬ 
tains  the  approximate  positions  of  133,659  stars  between  2°  and  23°  of 
south  declination — that  is,  all  stars  between  those  limits  down  to  the 
tenth  magnitude.  It  carries  Argelander’s  “  sweeps  ”  as  far  south  as  the 
latitude  of  Bonn  will  permit,  and  is  on  essentially  the  same  plan  as  the 
Northern  DurclimuSterung.  In  the  details  of  the  work,  however,  several 
improvements  have  been  made:  Instead  of  Argelander’s  little  3-inch 
glass,  magnifying  nine  times.  Dr.  Schonfeld  used  a  telescope  by  Schroder 
of  61  inches  aperture  with  a  magnifying  power  of  twentj'-six,  and  with 
the  field  slightly  illuminated.  The  width  of  the  zones  was  Uo,  instead 
of  2°,  the  width  of  the  older  zones.  This  involved  more  hours  of  obser¬ 
vation,  but  the  accuracy  of  the  work  and  the  certainty  of  catching  faint 
stars  were  increased,  since  the  observer  was  not  obliged  to  take  in  every¬ 
thing  up  to  the  limit  of  visibility.  A  further  advan’tage  which  the 
Southern  Durchmusterung  possesses  IS  that  Dr.  Schonfeld  has  himself 
made  all  of  the  observations  and  revisions,  so  that  the  w  ork  is  more 
homogeneous  than  the  Northern  Durchmusterung.  The  observations 
were  begun,  after  some  preliminary^  experiments,  on  the  6th  of  June, 
1876;  by  the  28th  of  March,  1881,  the  zones  had  all  been  observed  for 
the  second  time.  There  are,  including  sixteen  zones  subsequently  re¬ 
observed,  363,922  observation  s,  all  reduced  to  1855.0.  The  revision, 
also  by  Dr.  Schonfeld  and  with  the  same  instrument,  embraced  5,700 
positions,  and  w  as  finished  between  April,  1881,  and  March,  1884. 

From  the  summary  of  the  stars  in  each  square  degree  it  appears  that 
the  Southern  Durchmusterung  is  richer  in  stars  than  the  Northern,  in 
the  ratio  of  1.21  to  1.  The  fainter  stars  (under  the  ninth  magnitude) 
are  much  more  thoroughly  observed  than  before,  the  limit  being  the 
tenth  magnitude  instead  of  9.5,  that  adopted  by  Argelander.  The  prob¬ 
able  error  of  a  single  estimation  of  magnitude  for  stars  of  the  9.5  nmg- 
nitude  is  only  0.11  magnitude,  and  for  the  seventh  magnitude,  0.26 
magnitude.  The  charts  accompanying  the  catalogue  contain  an  hour 
each  in  right  ascension. 

The  Argentine  General  Catalogue. — The  observations  from  which  this 
catalogue  was  formed  were  made  with  the  meridian  circle  of  the  Cor¬ 
doba  Observatory  during  the  years  1872-’80.  During  these  years  the 
zone  observations  w^ere  the  chief  object  of  attention,  and  the  catalogue 
contains  the  places  of  32,448  stars  whose  positions  were  more  elabo¬ 
rately  determined  during  the  progress  of  that  great  work,  and  consti¬ 
tutes  an  addition  to  our  knowledge  of  southern  stellar  positions  of  p(‘r- 
haps  not  less  ini])ortance  than  the  Cordoba  Zone  Catalogue.  The  Cen- 
eral  Catalogue  gives  the  positions  for  the  epoch  1875.0  ot  most  of  the 
southern  stars  brighter  than  magnitude  8^,  the  deficiencies  in  this  re¬ 
spect  being  chiefly  found  north  of  the  parallel  of  23°,  at  which  tlui  zone 
begins.  These  omissions  will  be  of  comparatively  small  importance, 
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inasmuch  as  the  Diirchmusterun^  of  Professor  Schrmfield  comprises  all 
the  southern  stars  within  this  region,  wliile  accurate  determinations  of 
the  brighter  ones  will  have  been  made  in  the  re-observation  of  Lalande’s 
stars  now  nearly  completed  at  the  Paris  Observatory. 

ridlioioa  catalogue  of  3,542  stars  for  1855.0. — Volume  viii  of  the  Pul- 
kowa  Observations  is  to  contain  tw’o  catalogues  of  stars  deduced  from 
observations  made  w'itli  the  meridian  circle  from  1840  to  1800.  The  first 
of  these — the  one  that  has  Just  been  published — contains,  with  the  ex¬ 
ception  of  the  I^ulkowa  fundamental  stars  (observed  with  the  transit 
instrument  and  vertical  circal),  all  Bradley’s  stars  between  the  north 
pole  and  15°  south  declination,  and  also  a  comparatively  small  number 
of  other  stars  down  to  the  sixth  magnitude,  inclusive,  given  in  the 
Uranometria  Nora  of  Argelander,  in  the  same  i)art  of  the  sky.  A  few 
fainter  stars  have  also  been  taken  into  the  catalogue.  The  whole  work 
has  been  in  the  hands  of  Dr.  Backlund.  (Bull,  astron.,  November,  1880.) 

Kam\s'  catalogue  of  Nachrichten^^  stars  for  1855.0. — “  Dr.  N.  M.  Kam 
of  Schiedam  has  published  in  Verhandelingen  derKoninklijke  Akademie 
van  Wetenschappen,  Deel.  24  (Amsterdam),  a  star  catalogue  compiled 
from  the  places  of  stars  determined  by  meridian  observations,  which 
have  been  extracted  from  volumes  1  to  00  of  the  Astronomische  ]Nach- 
richten,  and  reduced  to  the  epoch  1855.0.  The  ])ositions  of  the  stars 
contained  in  this  catalogue  were  determined  in  connection  wdth  obser¬ 
vations  of  planets  and  comets,  and  it  was  in  compliance  with  Arge- 
lander’s  exi)ress  desire  that  the  work  of  collecting  them  and  reducing 
the  positions  to  a  common  epoch  was  commenced  by  Iloek,  then  di¬ 
rector  of  the  Utrecht  Observatory.  Dr.  Kam,  who  was  Hoek’s  assist¬ 
ant,  continue<l  the  work  after  the  death  of  the  latter,  and  has  at  length 
been  able  to  publish  his  results.  The  principal  catalogue  contains  the 
completely  determined  places  of  4,350  stars,  and  is  followed  by  two 
subsidiary  catalogues,  the  first  giving  the  places  of  236  stars,  and  the 
second  those  of  335  stars ;  all  of  the  latter,  however,  are  incomplete, 
i.  €.,  the  place  is  given  in  one  element  oidy.  The  catalogues  are  followed 
by  a  comparison  of  the  places  of  the  stars  contained  in  them  with 
their  places  as  given  in  the  Bonn  Durchmusterung,  or,  for  stars  south 
of  —  20  declination,  with  other  authorities.  Notes  on  pro[)er  motions, 
corrigenda,  etc.,  are  appended,  \vhich  are  of  considerable  interest  and 
value.”  (Nature,  June  3,  1886.) 

Romberg's  catalogue  of  Nachrichten^’  stars  (1855.0).— Herr  Homlmrg, 
of  the  Bulkowa  Observatory,  has  comifiled  a  catalogue  of  about  8,000 
stars  extracted  from  the  Astronomische  Nachriehten,  volumes  67  to  112, 
and  his  work  now  appears  as  Publication  xviii  of  the  Astronomische 
Gesellschaft.  This  is  a  continuation  of  a  similar  compilation  (Pub.  viiT, 
Astron.  Gesellsch.),  by  Bchjellerup,  from  the  first  sixty-six  volumes  of 
the  Nachriehten,  and  is  prei)ared  on  much  the  same  jdan.  The  stars 
have  ai)peared  in  the  Nachrie.hten  ns  comjmrisou  stars  for  planets,  com¬ 
ets,  etc.,  and  have  been  collected  by  Komberg  and  reduced  to  1855.0. 
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ascensions  are  given  to  seconds  of  time,  declinations  to  the  nearest 
tenth  of  a  minute  of  arc.  The  catalogue  i)roi)er  is  followed  by  several 
useful  pages  of  notes. 

Edinburgh  catalogue. — Prof.  Piazzi  Smyth  has  given  in  volume  XV  of 
the  Edinburgli  Astronomical  Observations  the  results  of  observations 
made  from  1833  to  1872  upon  some  3,890  ]>.  A.  0.  stars,  reduced  to  the 
epochs  1830,  1870,  1880,  and  1890.  The  catalogue  begins  with  4’'  O'"  of 
right  ascension,  the  tirst  four  hours  having  appeared  nine  years  ago  as 
volume  XTV.  The  notes  contain  information  in  regard  to  the  proi)er 
motion,  color,  or  dui)licity  of  the  stars. 

Second  Armagh  catalogue  o/' 3,300  stars  for  187o.O. — After  the  comple¬ 
tion  of  the  observations  of  Bradley’s  stars,  the  results  of  which  were  em¬ 
bodied  in  the  catalogue  comnnuily  known  as  the  “  Armagh  Catalogue,” 
Dr.  liobiuson  formetl  the  i)lan  of  re-observing  a  number  of  stars  from 
Lalande’s  “  Ilistoire  celeste,”  occurring  in  Daily’s  catalogue.  Observa¬ 
tions  were  commenced  in  ISoO  with  the  33-inch  mural  circle  and  transit, 
but  were  stopped  after  18G0  in  order  to  change  the  mural  into  a  7-inch 
transit  circle.  Work  was  resumed  in  18G3,  and  continued  with  more  or 
less  regularity  till  1883.  The  right  ascensions  of  this  catalogue  depend 
on  the  standard  stars  of  the  “Nautical  Almanac;”  the  north  imlar  dis¬ 
tances  upon  observations  of  the  nadir.  Dr.  Dreyer,  who  succeeded  Dr. 
Robinson  in  1882,  found  from  400  observations  of  80  stars  between  30^ 
and  100°  N.  P.  D,,  that  the  i)robable  error  of  a  single  observation  in 
right  ascension  was  ±0®.081,  (the  single  errors  having  been  multiplied 
by  cos  6)-,  and  in  north  polar  distance  ±0’'.85.  For  systematic  errors 
Armagh  has  been  compared  with  Glasgow,  and,  indirectly  through  the 
latter,  a  comparison  is  obtained  with  Auwers’  fundamental  system. 
From  this  comparison  it  a[)pears  that  the  north  i)olar  distances  are  in 
fair  agreement  with  Auwers’  catalogue,  while  the  right  ascensions 
show  considerable  discordances. 

lieliahility  of  the  star  places  of  Ameers’  Fundamental  Catalogue. — !Mr. 
Chandler,  having  pointed  out  the  possibility  of  error  in  the  places  of 
certain  stars  (Observatory  8:  387),  as  given  in  the  Berlin  “  Jahrbuch,” 
Herr  Auwers  has  been  induced  to  publish  (Astron.  Nachr.,  114: 1-20) 
some  valuable  and  interesting  remarks  on  the  reliability  of  the  ])laces 
of  his  Fundamental  Catalogue  (Pub.  d.  astron.  Gesellsch.,  14),  from  which 
those  given  in  the  Berlin  “  Jatirbuch”  are  derived.  Herr  Auwers  ex- 
jdains  the  provisional  character  of  the  data  on  which  some  of  his  star- 
places  depend,  and  repeats  in  a  more  definite  manner  what  he  has  already 
said  on  the  subject  in  Publication  xiv.  In  fact  the  proper  motions 
adopted  for  some  of  the  stars  are  merely  provisional,  as  has  been  pointed 
out  in  the  introduction  to  the  catalogue.  The  proi)er  motions  employed 
have  been,  as  a  rule,  obtained  from  a  comparison  of  Bradley’s  places 
wdth  those  of  Greenwich,  1801,  and  in  those  cases  in  which  Bradley  has 
only  one  observation,  or  observed  the  star  in  one  element  only,  the 
proper  motion  is  given  to  one  decimal  place  less  than  usual.  The  reader 
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is  thus  put  on  liis  guard,  and  knows  that  he  should  use  the  places  of 
certain  stars  witii  circumspection.  Herr  Auwers  thinks  that  it  would 
be  premature  to  attempt  any  correction  of  the  catalogue-places  before 
the,  completion  of  the  general  revision,  which  has  been  undertaken  by 
tlie  observers  of  the  zones  and  by  the  Pulkowa  astronomers,  lie,  how¬ 
ever,  takes  this  opportunity  of  i)ublishing  the  results  of  investigations 
he  has  made  as  to  the  mean  errors  of  tlie  different  catalogues  employed 
in  the  formation  of  the  Fundamental  Catalogue,  viz,  Pulkowa,  1S45  and 
J8G5;  Greenwich,  ISGl  and  1872;  Cambridge  (IJ.  S.),  1872;  Leipzig, 
18G8 ;  and  Leiden,  1868,  for  the  principal  stars  ;  and  in  addition  to  these, 
l*ulkowa,  1871,  for  the  supplementary  stars. 

Tlie  following  are,  in  the  mean  (for  declination  —  10°  to  90°),  the 
mean  errors,  referred  to  the  unit  of  weight,  for  the  principal  stars  : 


- 

P.  1845. 

r.  1.8(55. 

(1.  ISGl. 

Cr.  187‘J. 

C. 1872. 

Lp.  18G8. 

L. 18G8. 

R.  A.  (£  cos  5). . 
J)ccl.  (f) . 

(K040 

0".51 

O'.O.l:! 

0".G1 

o^o:?8 

0".55 

0».032 

0".52 

ox.oai 

0".86 

0".4G 

0".58 

And  for  the  supplementary  stars  : 


P. 1845. 

P.  1871. 

G.  18G1. 

G.  1.872. 

C.  1.872. 

Lp.  18G8. 

L.  1868. 

R.  A.  («  cos  5)  . 
D«cl.  (e) . 

0».04;5 

0».O57 

0".72 

O.053 

0".G4 

0.034 

0".52 

0».035 

0".89 

6".72 

"  "o""'.52' 

We  have  then,  finally,  for  mean  error  of  the  right  ascensions  0®.0.‘53 
(for  supplementary  stars  0®.04:2),  and  for  the  declinations  0".59  (for  sup- 
jilemeutary  stars  0".G7).  The  somewhat  considerable  difference  in  tlie 
results  for  principal  and  for  supplementary  stars  arises  from  the  cir¬ 
cumstance  that  Herr  Auwers  gave  relatively  too  much  weight  to  Pul¬ 
kowa  1871,  at  least  for  the  right  ascensions.  For  the  catalogue-places, 
the  mean  errors  are  0".009  and  0'M4  in  R.  A.  and  Deck,  respectively',  for 
the  principal  stars,  and  0®.02G  and  0'M9  for  the  supplementary  stars; 
where  the  mean  error  in  E.  A.  refers  to  the  total  number  of  stars  be¬ 
tween  —  10°  and  -f-  50°.  At  the  present  time,  in  Herr  Auwers’  opinion, 
the  probable  error  of  the  star-places  is  not  greater  than  0“.02  in  R.  A. 
(for  moderate  declinations),  and  0".15  in  Deck  (Observatory,  9  :  202, 
.May,  188G.) 

In  response  to  a  suggestion  by  Dr.  Gill,  a  number  of  astronomers 
have  expressed  their  willingness  to  co-operate  in  the  systematic  observa¬ 
tion  of  stars  which  hav'e  been  used  in  comet  comparisons,  faint  stars 
whose  occultations  have  been  observed,  zones  of  stars  used  for  scale  or 
s(;rew  values,  or  stars  that  have  been  used  for  geodetic  purposes.  Ainong 
the  observatories  ready  for  this  work  are,  the  Cape  of  Good  Hope, 
Neuchatel,  Bruxelles,  Cointe,  Taschkent,  and  Cordoba. 
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J’rofessor  Ilolden,  while  at  the  Washburn  Observatory,  compiled  a 
list  of  all  publislred  corrections  to  his  star  catalogues,  inserting  tlie 
errata  in  the  bodies  of  the  books  themselves.  The  original  sources  from 
which  the  errata  were  copied  are  given  in  the  fourth  volume  of  the 
Publications  of  the  observatory.  The  value  of  this  list  will  be  appre¬ 
ciated  by  all  astronomers  who  have  occasion  to  make  use  of  star  cata¬ 
logues. 

The  catalogue  of  stais  of  the  British  Association  has  been  advertised 
.recently  at  170  mark,  or  about  $43. 

STELLAR  PARALLAX. 

Prof.  A.  Ilall  has  given  in  Appendix  ii  to  the  Washington  Observa¬ 
tions  for  1883  the  results  of  recent  observations  made  with  the  20  inch 
equatorial  to  determine  the  parallaxes  of  a  Lyrai,  CL  Cj'gni,  40  (o*) 
Eridani,  and  0  /?  Cygni.  The  results  are  as  follows: 


Date. 

Star. 

Parallax. 

No.  of 
observa- 
tiouH. 

February  23, 1883,  to  March  4, 1884. . 

40  (o^)  Eridani. 

//  // 

+  0. 223  d:  0.0202 

30 

.July  31, 1883,  to  A])ril  15, 188G . 

6  B  Cvgui . 

—  0.  021 d:  0  0077 

54 

May  24, 1880,  to  July  2, 1881 . 

a  Lyras  . 

-f  0.  134  d-  0.0055 

128 

October  24, 1880,  to  January  26, 1886. 

61  Cygni . 

-t-  0.  270  d!  0.0101 

101 

Dr.  W.  Schur  has  juiblished  in  the  Astronomische  Nachrichten  (vol. 
114,  p.  101),  a  discussion  of  the  i)arallax  of  the  double  star  y/  Aurigie 
from  measures  of  jmsition,  angle,  and  distance  made  with  C-inch  Strass- 
burg  refractor,  in  1883-’85.  The  final  value  for  the  parallax  of  the 
fainter  (ninth  magnitude)  star  is  +  O'Mll  i  0"  034.  “  Herr  Schur 

thinks  that  he  is  justified  in  asserting  that  the  parallax  of  this  star  is 
at  least  O'M — a  remarkable  result,  considering  the  fixity  of  the  object.” 

40  (o*)  Eridani. — Mr.  J.  E.  Gore,  using  Professor  Hall’s  i)arallax, 
0".223,  has  obtained  by  means  of  elements  which  he  has  computed,  the 


following  figures : 

Distance  of  40  Eridani  from  the  earth .  924,955 

Mean  distance  between  the  components,  B  C .  20.  8(5 

Sum  of  masses  B  C  i 

Siin’s  mass  =  1  ( . 


The  unit  of  distance  is  the  mean  distance  of  the  earth  from  the  sun. 

DOUBLE  STARS. 

Two  recent  papers  on  personal  equation  in  double-star  observations 
will  be  found  of  especial  interest  to  those  engaged  in  this  class  of  work. 
The  first  paper  forms  the  subject  of  a  thesis  by  M.  Bigourdan,  of  the 
Paris  Observatory,  submitted  for  the  degree  of  doctor  of  physical 
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science.  M.  J3if?onr<lan  reviews  the  work  of  others  in  this  field,  j^ives 
a  description  of  apparatus  which  lie  has  devised  for  investij^atins  the 
problem  by  means  ot  artificial  stars,  and  deduces  his  own  personal 
eipiation  from  a  large  number  of  measures  made  with  this  ajiiiaratiis. 
lie  finds  that  his  personal  eijuation  is  not  affected  by  the  jiosition  of 
the  eyes  with  respect  to  the  line  joining  the  stars  nor  by  the  altitude; 
the  brightness  ot  the  stars,  on  the  other  hand,  does  affect  his  measures. 

The  second  paper  referred  to  is  by  Mr.  II.  C.  Wilson,  formerly  of  the 
Cincinnati  Observatory,  and  is  published  in  the  Sidereal  Messenger 
(vol.  5,  pp.  174,  211).  Mr.  Wilson  gives  an  interesting  sketch  of  the 
history  of  the  subject,  together  with  an  investigation  of  his  personal 
errors,  obtained  from  observations  made  between  1882  and  1880,  with 
the  equatorial  of  the  Cincinnati  Observatory.  lie  finds  that  his  meas¬ 
ures,  both  of  position  angle  and  of  distance,  are  slightly  influenced 
by  the  inclination  of  the  head. 

Spectroscopic  method  of  determining  the  distance  of  a  double  star. _ Mr. 

A.  A.  Ilambaut,ot  the  Dublin  Observatory,  in  a  paper  communicated  to 
the  Koyal  Irish  Academy  on  May  24,  1880,  discusses  at  some  length  the 
jmssibility  of  determining  the  distance  of  a  double  star  by  measures  of 
the  relative  velocities  of  the  comjmnents  in  the  line  of  sight.  Dr. 
Huggins  having  demonstrated  that  it  was  practicable  to  measure  the 
rate  of  approach  or  recession  of  a  star,  it  was  seen  that  it  would  be 
at  least  theoretically  possible  to  detertnine  the  distance  of  a  star  by 
this  method.  Mr.  Karnbaut’s  critical  examination  of  the  conditions  of 
the  problem  shows  however  that  the  method  can  have  but  little  prac¬ 
tical  application. 

Orbits  of  double  stars.— The  following  table  gives  the  “  period  of  revo¬ 
lution”  in  years,  and  “semi-axis  major,”  in  seconds  of  arc,  obtained  for 
a  number  of  binary  stars  in  recent  determinations  of  elements  : 


Star. 

Period. 

Semi-axis 

major. 

Computer. 

Published  iu — 

0:5' 2:54 . 

Years. 
6.1.  45 
18.  60 

// 

0. 339 
0. 53 

Astron.  Nachr.,  115:111. 
Mouth.  Not.,  46:  444. 

C  Sagittarii . 

. . -  do . 

T  Cygni . 

53.  87 

1. 19 

...do . 

Astroii.  Nachr.,  115:215. 

40  Kridaiu . 

139.0 

5.  99 

..  .do . 

Mouth.  Not.,  4():i:91. 

(i  Delpbini . 

30. 91 

0.517 

..  .do . 

Proc.  Roy.  Irish  Acad.,  2 
8.,  V.  4,  No.  5. 

X  Coroiiju  Australis . 

81.78 

1.885 

..  .do . 

Mouth.  Not.,  46:  103. 

y  Coroiijc  Australis . 

78.  80 

i.a'> 

Wilson. .. 

Sid.  Mes.s.,  5 : 251. 

a  Ceutauri . 

87. 44 

18.  89 

Powell... 

Mouth.  Not.,  46:289,  33G. 

VARIABLE,  NEW,  OR  TEMPORARY  STARS — COLORED  STARS. 

Observations  of  variable  stars  in  JS8d. — Professor  Pickering  prints  in 
the  twenty-first  volume  of  the  Proceedings  of  the  American  Academy 
his  third  annual  report  upon  observations  of  variables,  giving  particii- 
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lars  of  nearly  two  liinidretl  stars  for  1885.  The  work  has  been  done  by 
co-operation.  All  wdio  are  willing:  to  assist  (a  lield-gjiass  is  siiflicient 
instrumental  equipment),  are  requested  to  send  accounts  of  their  work 
to  the  Harvard  Observatory  as  soon  as  possible  after  the  close  of  each 
year.  Professor  Pickering  undertakes  to  make  photometric  observa¬ 
tions  of  all  comparison  stars  needed. 

Mr.  Espin,  the  special  observer  of  the  Liverpool  Astronomical  Society, 
has  commenced  the  issue  of  a  circular  calling  attention  to  various  vari¬ 
able  stars  or  stars  suspected  of  variability. 

Several  interesting  cases  of  variability  have  been  discovered  by 
Messrs.  Chandler  and  Sawyer,  of  Cambridge.  The  most  interesting  case 
is  a  new  variable  of  the  Algol  type  discos  ered  by  Mr.  Chandler  in  the 
constellation  Cygnus  (K.  A.  20’'  48"*;  Deck  -f  34°  1-1').  The  range  is  from 
7.1  magnitude  to  7.8  magnitude,  the  whole  variation  taking  place  in 
about  six  hours.  The  only  doubt  is  in  regard  to  the  interval  during 
which  the  stai'  remains  at  its  normal  magnitude.  Mr.  Chandler  sus¬ 
pects  that  the  whole  duration  between  two  sinxjessive  periods  of  change 
will  be  found  to  be  about  one  day,  twelv^e  hours. 

Gore\s  new  variable  near  x'  Orionis  {Nova  Orionis). — A  mass  of  obser¬ 
vations  by  skilll'ul  observers  has  accumulated,  and  will  repay  a  thor¬ 
ough  study. 

Jt  seems  to  be  clearly  established  that  this  interesting  star  is  a  sim¬ 
ple  variable,  and  not  one  of  the  class  to  which  the  title  “  tem))orary  ” 
can  ])roperly  be  a])j)lied.  M.  Dun6r,  who  observed  the  star  at  inter¬ 
vals  from  December,  1885,  to  A])ril,  1880, •found  (Astron.  Nachr.,  No. 
2755),  on  renewing  his  observations  at  the  end  of  October  and  the 
beginning  of  November,  1880,  tlmt  it  had  unmistakably  increased 
in  brightness  in  the  interval,  and  was  continuing,  to  do  so.  Herr 
Er.  Schwab  and  Mr.  Es])in  confirm  this  conclusion,  the.former  having 
observed  tlie  star  earl.y  in  last  July,  and  having  found  it  then  fainter 
than  the  twelfth  magnitude.  Its  period  would  aiijiear  to  be  not  far 
from  one  year ;  Herr  Schwab  gives  it  as  one  or  two  weeks  longer  than 
one  year,  and  as  ranging  in  brightness  from  the  sixth  magnitude  to  12i, 
whilst  M.  Dun6r  assigns  a  jieriod  of  350.5  days.  (Nature.) 

According  to  Dr.  Vogel  and  others  who  have  examined  its  spectrum, 
it  belongs  to  Type  111  a,  resembling  the  spectrum  of  (x  Orionis. 

The  new  afar  in  the  (jrcat  nebula  of  Andromeda. — Professor  Seeliger 
has  published  (zistron.  Nadir.,  No.  2710)  an  iuteresting  paper  contain¬ 
ing  an  atteiiqit  to  represent  the  observed  variations  of  the  light  of  the 
Nova  in  Andromeda  by  a  formula  expressing  the  rate  of  cooling  of  a 
hot  sphere,  yiqiiiosing  that  such  a  body  has  its  temperature  suddenl.y 
increased  to  an  enormous  extent  by  some  shock,  its  brightness  will  of 
course  be  increased  also.  And  assuming  that  the  lattm’  is  proportional 
to  the  «th  power  of  the  temperature,  and  using  Pogsoifs  scale  for  trans- 
formiug  brightness  into  slellar  magnitude,  Professor  iSeeliger  (making 
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some  fiirtlier  more  or  less  probable  assutoptioiis)  deduces  aii  ex]m*s 
sioii  for  tlie  magnitude  of  tlie  cooling?  star  at  any  time.  In  order  to 
comi)are  this  formula  with  Ilerr  Miiller’s  pliotometric  measures  of  tlie 
Nova,  extendinjf  from  1885,  ISeptember  2,  to  October  13,  Professor  Seel- 
ij^er  assumes  that  w=l,  and  that  the  epoch  for  which  the  time  t=0, 
is  1885,  August  27,  8'‘  Berlin  mean  time.  Using  (]uite  approximate 
values  of  the  constants  involved  in  his  formula,  it  aiipears  that  there  is 
a  good  general  agreement  (the  mean  discordance  being  0.11  of  a  stellar 
magnitude)  between  the  computed  and  observed  values.  Tlie  computed 
nmguitude  corresponding  to  the  ejioch  for  which  t=0,  is  7.73.  The  fair 
agreement  shown  by  this  comparison  induces  Professor  Seeliger  to 
think  that  the  form  of  the  expression  which  he  has  deduced  is  such  as 
would  accurately  represent  the  observations,  jirovided  that  it  were  jios- 
sible  to  determine  the  necessary  constants  with  sufficient  precision. 
And  as  there  is  evidence  to  show  that  the  nebula  in  Andromeda  is, 
])artly  at  least,  composed  of  a  vast  number  of  faint  stars,  it  appears,  in 
Prolessor  Seeliger’s  opinion,  not  unreasonable  to  suppose  that  a  collis¬ 
ion  was  the  cause  of  the  sudden  development  of  heat  and  light  which 
revealed  itself  to  us  as  the  appearance  of  a  new  ”  star. 

With  reference  to  the  jioint  thus  raised  by  Professor  Seeliger,  Ilerr 
Anwers  points  out  (Astron.  Nadir.,  No.  2715)  that  the  great  similarity  of 
the  outburst  in  Aiidrouiedain  1885  to  the iihenomenon  observed  by  him 
in  1800  in  the  cluster  80  Messier  in  Scorpio  is  a  strong  confirmation  of 
Professor  Seeliger’s  views.  The  probability  that  two  variable  stars  of 
such  exceptional  character  should  be  jirojected,  in  one  case  on  a  close 
star-cluster,  in  the  other  case  on  an  object  which  appears  to  be,  in 
part  at  least,  a  close  star-cluster,  is  so  small  that  it  is  almost  necessary 
to  refer  these  outbursts  to  jihysical  changes  in  the  nebula)  in  which  they 
respectively  appeared.  (Observatory,  Ajiril,  1880.) 

Jlr.  Mills  (Nature  33  :  440)  in  criticising  Professor  Seeliger’s  collision 
hypothesis  suggests  that  the  blazing  out  of  the  Nova  may  be  merely  a 
idiysico-chemical  consequence  of  cooling;  and  it  has  been  poiiited  out 
by  Mr.  Castell-Evans  (Nature,  33:  480)  that  practically  the  same  expla¬ 
nation  was  suggested  in  1878  by  Prof.  B.  Meldola  in  a  paper  published 
in  the  Philosophical  Magazine  for  July  of  that  year.  Professor  Mel¬ 
dola  says:  “  It  is  conceivable  that  in  certain  cases  the  composition  of 
a  star’s  atmosphere  maybe  such  as  to  permit  a  considerable  amount  of 
cooling  before  any  combination  takes  place  among  its  constituents ;  un¬ 
der  such  circumstances  a  sudden  catastrophe  might  mark  the  period  of 
combination,  and  a  star  of  feeble  light  would  blaze  forth  suddeidy,  as 
occurred  in  1800  to  r  Coronie  Borealis.  In  other  cases,  again,  it  is 
I)ossible  that  the  composition  of  a  star’s  atmosi)here  may  be  of  such  a 
nature  as  to  lead  to  a  state  of  i)eriodically  unstable  chemical  equilib¬ 
rium  ;  that  is  to  say,  during  a  certain  period  combination  may  be  going 
on  with  the  accompanying  evolution  of  heat,  till  at  length  dissocial  ion 
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apiin  begins  to  take  i)lace.  In  this  maimer  the  phenomena  of  many 
variable  stars  may  perhai>8  be  accounted  for.” 

J)r.  von  Kdvesligethy  observing  with  a  7-inch  Merz  equatorial  at  the 
obsmvatory  of  iJaion  Poilmaniczky  at  Kis  Kartal,  in  Hungary,  an 
mmmxid  the  re-ajipearance  of  the  Nora  on  September 20,  1880.  From 
tliis  date  he  found  tliat  it  became  more  star-like,  and  up  to  the  evening 
of  October  2  both  nucelus  and  new  star  were  visible.  From  October 
2  to  October  17  the  old  nucleus  was  invisible.  By  October  23  the  nu¬ 
cleus  had  assumed  its  normal  state,  but  the  new  star  was  not  seen. 
A  number  of  teletntopes  were  imnudiately  turned  upon  the  nebula,  but 
in  the  main  failed  to  detect  the  changes  suspected.  {iSce  Astron.  ]!^achr., 
2750-2752.)  It  is  probable  that  the  object  seen  was  one  of  the  very 
faint  ])uinta  of  light  known  to  exist  near  the  nucleus  of  the  nebula. 

A  very  conijilete  series  of  observations  of  Amlromedm  is  given 
by  Dr.  Ciqiehiml,  of  the  Dun  Edit  Observatory,  in  the  Monthly  No¬ 
tices  for  December,  188(5. 

(JaiaUufue  of  colored  stars. — Mr.  W,  S.  Franks  has  jiresented  to  the 
Koyal  Astrniioniical  Society  a  catalogue  (not  printed,  apparently)  of 
1,730  colored  stars  situated  between  the  jiole  and  —20°  of  declination, 
and  including  all  stars  down  to  the  0.-5  magnitude.  The  introduction 
to  this  catalogue,  giving  a  tabular  analysis  of  the  colors  recorded,  is 
published  in  tin*  Monthly  Notices  for  Ai)ril,1886. 

We  should  mention  also  a  list  of  thirty-one  ]>rominent  colored  stars  of 
the  southern  hemisphere  published  by  Mr.  A.  S.  Williams  in  the  A.stro- 
uomical  Begister  tor  October. 

Mr.  Chambers  stated  at  the  meeting  of  the  Royal  Astronomical  So¬ 
ciety  on  March  12, 1880,  that  he  was  preparing  a  catalogue  of  red  stars. 

STELLAR  PHOTOMETRY. 

• 

riiotometric  observations  at  Harvard  College  Observatory. — Professor 
I’ickering,  in  his  annual  report,  states  that  59,800  separate  photometric 
comparisons  were  made  with  the  meridian  photometer  in  1880.  The  in¬ 
strument  has  been  found  to  give  entire  satisfaction  both  in  the  accuracy 
and  the  rapidity  of  its  work.  Various  tests  have  been  applied  to  de¬ 
tect  the  presence  of  systematic  errors,  but  so  far  with  negative  results.. 
“A  comparison  of  the  seven  hundred  stars  common  to  the  observations 
of  Wolli*,  Pritchard,  and  the  Harvard  Photometry,  showed  that  our  re¬ 
sults  differed  on  the  average  from  Wolff,  after  allowance  for  systematic 
differences,  by  0.140  of  a  magnitude;  from  X^ritchard  by  0.145;  while 
Wolff  and  Pritchard  differed  from  each  other  by  0.192.  A  comparison 
of  the  fifty  five  stars  jiroposed  by  Professor  Pritchard  as  standards,  and 
measured  liy  him  on  several  nights,  showed  that  the  average  deviation 
from  the  Harvard  Photometry  was  only  0.104.  -  -  -  A  comparison 

between  the  results  obtained  at  Pulkowaand  Cambridge  shows  tlmt  the 
a,verage  deviation  of  a  measurement  of  the  difference  in  brightness  be- 
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tween  two  stars  observed  at  both  places  does  not  exceed  one-terth  of 
a  magnitude.”  • 

The  principal  work  of  the  meridian  photometer,  the  revision  of  the 
Durchmusterung  magnitudes,  is  now  approaching  completion,  nine- 
tenths  of  the  observations  having  already  been  made.  During  1S87  the 
observing  list  will  be  extended  to  include  stars  in  the  first  20°  of  south 
declination. 

Observations  of  the  eclipses  of  Jupiter’s  satellites,  comparison  stars 
for  variables,  etc.,  are  made  with  the  photometer  attached  to  the  15- 
inch  equatorial. 

A  comparison  of  photometric  methods. — Mr.  S.  C.  Chandler,  jr.,  pre¬ 
sented  at  the  Buflalo  meeting  of  the  American  Association  an  important 
paper  on  “  A  com])arative  estimate  of  methods  and  results  in  stellar 
photometry,”  in  which  he  reaches  the  conclusion  (also  reached  by  Dr. 
G.  Muller,  of  Potsdam, —  Vitljs(!hr.  d.  astron.  Gesellsch.,  20:  2G1-2C7), 
that  the  ])hotometers  now  in  use  give  no  advantage,  in  point  of  accu¬ 
racy,  over  direct  eye  estimates  of  differences  in  magnitude  made  accord¬ 
ing  to  Argelander’s  well  known  method.  With  regard  to  accidental 
errors,  Mr.  Chandler  concludes  that  “eye-estimates”  are  nearly  three 
times  as  accurate  as  photometric  measures,  and  he  also  points  out  that 
several  variables  have  been  detected  and  their  periods  and  light-curves 
well  determined  by  careful  eye-estimates,  whose  whole  range  of  bright¬ 
ness  is  no  greater  than  the  range  of  error  in  photometric  observations. 
Reference  should  be  made  to  Mr.  Chandler’s  jiaper  in  the  Astronomische 
Nachrichten,  vol.  115,  p.  145,  merely  an  abstract  of  his  communication 
having  been'  published  in  the  Proceedings  of  the  American  Associa¬ 
tion. 

A  proposed  new  catalogue  of  magnitudes  of  southern  sinrs.— Mr.  E.  F. 
^xwyer,  of  Cambridge,  has  been  at  work  since  1882  upon  a  determina¬ 
tion  of  the  relative  magnitude  of  the  stars  included  between  the*  equa¬ 
tor  and  30°  of  south  declination,  and  not  fainter  than  the  seventh  mag¬ 
nitude.  The  observations  are  made  with  an  opera  glass  (magnifying 
two  and  a  half  times)  put  slightly  out  of  focus.  The  number  of  stars 
comprised  will  approximate  3,500,  and  the  average  number  of  observa¬ 
tions  for  each  star  will  be  about  three  and  one-half.  Mr.  Sawyer  finds 
from  593  stars,  each  observed  twice,  that  the  average  difference  between 
two  independent  determinations  of  a  magnitude  of  a  star  is  0.112  of  a 
magnitude,  which  corresponds  to  a  probable  error  of  a  single  observa¬ 
tion  of  ±0.005.  It  is  expected  that  the  work  will  be  completed  and 
ready  for  publication  within  a  year. 

STELLAR  SPECTRA. 

Photographic  study  of  stellar  spectra  at  Harvard  College  Observatory. — 
Professor  Pickering  has  announced  in  his  annual  report  an  extensive 
investigation  in  stellar  spectra,  by  means  of  photography,  undertaken 
n.  :\Iis.  GOO - 8 
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at  the  Harvard  Observatory.  Provision  has  been  made  by  Mrs.  Dra¬ 
per  for  meeting  the  expenses  of  this  work,  a«  a  memorial  to  her  hus¬ 
band,  the  late  Dr.  Henry  Draper. 

Three  researches  are  now  in  progress. 

The  first  includes  a  general  survey  of  stellar  spectra.  Each  spectrum 
is  photographed  with  an  exposure  of  not  less  than  five  minutes,  and 
these  photographs  generally  exhibit  the  spectra  of  all  stars  brighter 
than  the  sixth  magnitude  with  sufficient  distinctness  for  measurement. 
The  greater  portion  of  the  sky  north  of  —30°  has  been  surveyed  in  this 
work,  which  will  be  repeated  during  the  coming  year.  One  hundred 
and  fifty-one  plates  have  been  measured  and  5,431  spectra  examined 
and  classified.  Of  these  4,148  have  been  identified  and  the  name  and 
position  of  the  corresponding  star  entered  opposite  each.  The  com¬ 
pleted  work  will  form  a  catalogue  probably  containing  three  or  four 
thousand  stars,  each  photographed  on  several  plates. 

The  second  research  relates  to  a  determination  of  the  spectra  of  the 
fainter  stars.  Each  photograph  taken  in  the  course  of  this  research 
receives  an  exposure  of  one  hour,  so  that  the  spectra  of  all  the  stars 
not  fainter  than  the  eighth  or  ninth  magnitude,  and  included  in  a  region 
ten  degrees  square,  are  represented  upon  the  plate.  On  fifty-eight 
plates  2,41G  spectra  have  been  measured,  and  of  these  2,359  have  been 
identified. 

In  both  of  these  investigations  the  8-inch  Bache  telescope  has  been 
employed. 

The  third  research  relates  to  a  more  careful  study  of  the  spectra  of 
the  brightest  stars.  For  this  work  Mrs.  Draper  has  lent  the  11-inch 
photographic  lens  employed  by  her  husband.  She  has  also  furnished 
an  admirable  mounting  for  the  instrument  and  a  small  observatory  to 
contain  it.  Two  prisms  have  been  constructed  to  place  in  front  of  the 
object-glass,  the  large  one  having  a  clear  aperture  of  11  inches  square 
and  an  angle  of  nearly  15°,  the  other  being  somewhat  smaller.  The 
preliminary  results  attained  with  this  apparatus  are  highly  promising. 

A  recent  photograph  of  the  region  in  Cygnns  where  fonr  stars  were 
known,  exhibiting  the  interesting  peculiarity  of  bright-line  spectra, 
bronght  out  four  more  spectra  of  the  same  kind.  One  of  these  is  the 
comparatively  bright  star  P  Cygni,  in  which  bright  lines,  apparently 
due  to  hydrogen,  are  distinctly  visible.  This  phenomenon  recalls  the 
circumstances  of  the  outburst  of  light  in  the  star  T  Coronae,  especially 
when  the  former  history  of  P  Cygni  is  considered.  According  to  Schon- 
feld,  it  first  attracted  attention  as  an  apparently  new  star  in  IGOO,  and 
fluctuated  greatly  during  the  seventeenth  century,  finally  becoming  a 
star  of  the  fifth  magnitude,  and  so  continning  to  the  present  time. 
Another  of  the  stars  shown  by  the  photograph  to  have  bright  lines  is 
DM.  -1-  37°,  3821,  where  the  lines  are  unmistakably  evident. 
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The  improvements  in  astronomical  pliotography  during  the  past  two 
years,  following  the  introduction  of  the  modern  dry  plates,  have  at¬ 
tracted  wide-spread  attention,  and  the  great  merits  of  the  new  method 
scarcely  call  for  any  exaggeration  in  order  to  establish  photography 
I)ermanently  as  a  means  for  astronomical  research.  We  find  Greenwich, 
Harvard,  Paris,  Cape  of  Good  Hope,  and  Lick  taking  steps  to  make 
stellar  i)hotography  a  part  of  their  routine  work,  and  arrangements  have 
been  made  by  Admiral  Mouchez  for  holding  an  international  conference 
at  Paris  in  April,  1887,  for  the  purpose  of  elaborating  a  jdau  of  co-op¬ 
eration  in  })hotographing  the  whole  sky.  It  is  hoped  that  ten  or  twelve 
observatories  will  be  ready  to  co-operate  and  that  all  will  be  supplied 
with  instruments  of  the  same  power,  so  that  the  work  will  form  a  homo¬ 
geneous  whole.  It  will  require  11,000  plates  of  4P  each  to  cover  the  sky, 
and  ten  years  will  probably  be  necessary  for  the  completion  of  the  un¬ 
dertaking. 

Stellar  pliotography  at  the  Paris  Observatory. — An  article  in  Nature 
(May  13,  1880),  which  gives  a  wood-cut  of  the  a])paratus  used  by  the 
i\Iessrs.  Henry,  gives  also  the  following  table  of  the  time  of  exposure  re¬ 
quired  (with  the  Monckhoven  gelatino-broipide  plates)  to  obtain  stars 
of  different  degrees  of  brightness : 


The  limit  of  magnitude  visible  to  naked  eye 


Magnitude. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 


,03 

,08 

,2 


Mean  magnitude  of  the  asteroids 


Time  of  exposure. 

0^  005 
0.013 
0, 

0, 

0. 

0, 

1. 

3 
8 
20 
50 
0 
0 
0 


2m 

5 

13 


15  } 

jg  >  The  smallest  stars  visible  in  large  telescopes  I'*  23  0 


These  figures  represent  a  minimum.  To  secure  good  reproductions 
on  paper  the  time  of  exposure  would  have  to  be  increased  threefold.  A 
two  hours’  exposure  gives  stars  much  fainter  than  Herschel’s  debilissima. 

The  Henrys  have  successfully  photographed  the  clusters  in  Hercules, 
Sobieski,  Ophiuchus,  and  Perseus,  and  the  major  planets.  They  have 
obtained  the  trail  of  an  eleventh-magnitude  asteroid — a  fine  line  among 
the  stellar  points.  The  new  method  seems  well  adapted,  also,  to  the 
search  for  a  trans-Neptunian  jilanet. 

The  observatories  at  Algiers  and  Rio  Janeiro  are  to  be  supplied  with 
instruments  similar  to  those  at  Paris,  and  an  equatorial  coud6  of  0.6 
meter  (21  inches)  apertue  provided  with  a  jihotographic  objective  is 
to  be  constructed  for  the  Paris  Observatory,  to  test  the  adaptability  of 
this  form  of  instrument  for  photographic  vmrk. 
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Stellar  photography  at  Harvard  College  Observatory. — Professor  Pick¬ 
ering’s  investigations,  which  were  brielly  referred  to  in  last  year’s  re¬ 
port,  have  been  published  in  full  in  the  Memoirs  of  the  xVmerican 
Academy  (vol.  11,  pp.  179-220).  Uis  paper  contains  a  sketch  of  the 
history  of  the  subject,  description  of  the  apparatus,  discussion  of 
theoretical  considerations,  and  some  results  obtained  in  the  three  depart¬ 
ments  of  “star-charting,  photographing  star  trails,  Rnd  spectrum  pho¬ 
tography.”  Ilis  work  on  the  photography  of  stellar  spectra  w^e  have 
already  alluded  to  in  the  present  review. 

In  the  report  of  the  Harvard  Observatory  for  1886  it  is  stated  that 
the  investigation  in  stellar  photography  undertaken  with  the  aid  of 
the  Bache  fund  is  now  nearly  completed.  The  principal  results  ob¬ 
tained  include  photographs  of  the  entire  sky  north  of  —  30°,  on  which 
all  stars  bright  enough  to  leave  trails  without  the  aid  of  clock-work  are 
depicted.  One  series  of  plates  exhibits  the  effect  of  atmospheric  ab¬ 
sorption  on  nearly  every  night  of  observation  for  a  year  5  and  among  the 
miscellaneous  observations  may  be  mentioned  some  experiments  in  the 
application  of  photography  to  transit  instruments,  which  showed  that 
the  accidental  errors  did  not  reach  one-half  of  those  affecting  eye- 
observations.  Various  photographs  were  taken  of  the  nebula  of  Orion 
to  show  the  relative  brightness  of  different  portions  of  this  object. 
The  nebulse  in  Andromeda,  in  Lyra,  and  in  the  Pleiades  were  also 
photographed.  An  attempt  was  made  to  photograph  a  satellite  of 
Jupiter  while  undergoing  eclipse,  and  thus  to  determine  the  time  of  this 
phenomenon. 

Astronomical  photography  at  the  Liclc  Observatory.— In  a  very  interest¬ 
ing  article  upon  astronomical  photography,  published  in  the  Overland 
Monthly  for  November,  1886,  Professor  Holden  thus  summarizes  the 
facilities  of  the  California  observatory  for  investigations  in  this  field : 
“  We  expect  to  have  a  photographic  objective  as  large  as  36  inches  in 
aperture,  if  the  glass  for  this  can  be  obtained.  This  will  be  mounted 
in  the  most  perfect  manner,  and  we  shall  employ  the  12-inch  Clark 
telescope,  now  at  the  observatory,  as  a  pointing  telescope  for  the  large 
objective.  The  12-inch  telescope  will  be  mounted  alongside  the  other. 
An  electrically- con  trolled  driving  clock  will  keep  the  two  telescopes 
accurately  directed  during  the  exposure.  Our  objective  will  collect  nine 
times  the  light  of  any  other  photographic  telescope  now  made.  -  -  - 

The  focal  length  of  the  combination  will  be  about  580  inches,  and  1"  on 
the  plate  will  therefore  bo  0.002  inch.  This  is  a  quantity  whose  part 
can  easily  be  measured.  A  single  exposure  will  give  us  a  map  of  the 
sky  comprising  four  square  degrees  on  a  plate  24  by  24  inches. 

The  sun’s  image  unmagnified  will  be  6  inches  in  diameter ;  a  large  sun¬ 
spot  will  be  the  size  of  one’s  finger-nail.  -  -  -  The  photographs  of 

the  moon  in  the  focus  of  the  Lick  equatorial  will  be  6  inches  in  diam¬ 
eter,  and  will  probably  stand  an  enlargement  of  twelve  times,  so  as  to 
bo  6  feet  finally.” 
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Stellar  photography  at  Cordoba. — Dr.  Gould,  in  a  i)aper  read  at  the 
Buffalo  meeting  of  the  American  Association,  has  described  ihe  photo¬ 
graphs  taken  at  Cordoba  from  1872  to  1882.  About  seventy  southern 
clusters  and  more  than  a  hundred  double  stars  were  repeatedlj^  photo¬ 
graphed.  Some  sixteen  plates  of  the  Pleiades  and  five  of  Prajsepe 
were  obtained ;  the  total  number  of  photographs  being  somewhat  less 
than  thirteen  hundred.  Dr.  Gould  lays  great  stress  on  the  necessity 
of  j)romptly  converting  the  photographs  into  a  i)ermanent  numerical 
record :  and  considerable  uneasiness  is  aroused  by  the  discovery  that 
the  collodion  or  gelatine  films  are  readily  detached  from  the  plates. 
Some  progress  has  already  been  made  in  the  reductions,  under  Dr. 
Gould’s  immediate  supervision  at  Cambridge. 

Pritchard's  '•‘‘Researches  in  stellar  photography.'''’ — In  a  paper  with  the 
foregoing  title,  read  at  the  meeting  of  the  Royal  Society,  May  27, 188G, 
Professor  Pritchard  gives  an  account  of  a  number  of  photographs  of 
the  Pleiades  which  he  has  submitted  to  a  critical  examination,  with  the 
following  objects  in  view  : 

(1)  To  ascertain,  by  means  of  definite  and  accurate  measurement,  the 
relation  between  the  4liameter  of  a  star-disk  impressed  on  a  photo- 
grai)hic  plate  with  a  given  exposure,  and  its  photometric  magnitude; 
a  simple  formula  seems  to  connect  the  two.  (2)  To  ascertain  whether 
the  photographic  plate  remains  an  absolutely  accurate  picture  of  the 
actual  relative  positions  of  the  stars  in  the  sky  itself,  and,  moreover, 
whether  these  are  measurable  with  that  extreme  degree  of  precision 
which  is  attainable  with  the  best  instrumental  means.  The  satisfactory 
accordances  of  measures  of  different  plates  have  afforded  a  sufficient 
answer  to  this  inquiry.  (3)  The  third  subject  of  investigation  was  the 
relation  between  the  areas  of  the  impressed  star-disks  and  the  time  of 
exi)osure  of  the  plates.  As  far  as  at  present  appears,  these  areas  vary 
as  the  square  root  of  the  time,  though  the  investigation  is  not  to  be 
regarded  as  complete.  Bond,  in  1858,  considered  that  tlie  areas  varied 
directly  as  the  time. 

In  the  course  of  his  work  Professor  Pritchard  noticed  what  appeared 
to  bo  a  distortion  of  the  photographic  film  on  a  small  portion  of  the 
plate,  and  he  detected  a  somewhat  similar  distortion  ui)on  one  of  eight 
plates  of  G1  Cygni  and  neighboring  stars.  lie  has  hopes  that  in  the 
course  of  a  year  the  parallax  of  certain  stars  will  be  re-determined  by 
photography,  even  to  a  greater  degree  of  accuracy  than  has  hitherto 
been  achieved  by  direct  instrumental  application. 

Professor  Darkness  has  suggested  that  great  increase  in  the  accuracy 
of  transit  observations  of  the  sun  would  be  gained  b3^  inserting  a  sensi- 
tivephotographicplate  just  behind  the  wire  system  of  theinstrument,and 
making  an  instantaneous  exposure  at  the  time  of  the  sun’s  transit. 
This  would  avoid  the  disturbance  of  adjustments  of  the  instrument 
arising  from  the  exposure  to  the  sun  for  several  minutes,  which  is  nec¬ 
essary  in  the  present  mode  of  observing.  Stars  would  be  observed  and 
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tlie  iiistmmental  coustants  determined  by  using  the  eye  piece  in  the 
usual  way. 

COMETS. 

Professor  Bredichin  in  continuing  his  researches  upon  the  mathe¬ 
matical  theory  of  comets  has  re-determined  the  repulsive  forces  which 
produce  the  tails  of  different  types.  Making  use  of  some  forty  comets  in 
his  discussion,  he  has  found  for  tails  of  type  i,  a  mean  value,  1 — ju  =  14; 
but  the  comet  of  1811,  by  far  the  most  faA'orable  for  the  determination 
of  the  repulsive  force  of  this  type,  gave  17.5,  and  this  represents  quite 
well  the  tails  of  other  comets.  In  this  type  the  initial  velocity  g  varies 
from  0.1  to  0.34,  the  mean  being  0.23  (0.1  =  1.9  miles  per  second,  about). 
In  type  ii  the  forces  vary  from  0.5  to  2.2,  and  the  initial  velocities  from 
0.03  to  0.07,  mean  0.05.  For  the  axis  of  the  tail  1 — fx=l.\.  In  tj’pe 
III  the  repulsive  forces  lie  between  0.1  and  0.3,  and  the  velocities  be¬ 
tween  0.01  and  0.02. 

Dr.  Holetschek’s  investigation  upon  the  conditions  of  visibility  of  a 
comet  have  been  followed  up  by  Dr.  W.  Meyer,  who  finds  that  if  the 
great  comets  of  1843,  1880,  and  1882  had  reached  perihelion  in  May 
they  would  have  escaped  unobserved.  The  orbit  of  the  comet  seen 
during  the  total  eclipse  of  May  IG,  1882,  must  have  been  very  much 
like  that  of  the  comet  which  appeared  four  months  later  (1882  11) ;  it 
seems,  indeed,  that  the  observed  position  can  be  represented  to  half  a 
degree  by  the  elements  of  the  September  comet,  merely  changing  the 
time  of  perihelion  of  the  latter  and  fixing  it  for  the  17th  of  May.  The 
ephenieris  computed  by  Dr.  Meyer  with  these  elements  shows  very 
plainly  wby  the  Sohag  comet  could  not  be  found  after  the  eclii)se,  or 
had  not  been  detected  before  ;  it  was  too  faint  when  in  a  position  favor¬ 
able  for  observation.  The  comet  is  probably  one  of  a  regular  stream  of 
comets  witli  small  perihelion  distance,  such  as  1843  I,  1880  I,  1882  II. 
If  the  orbits  of  the  comets  of  1843  and  1880  were  sutficiently  alike  in 
other  respects,  the  failure  in  rei)eated  returns  would  be  no  objection  to 
their  identity,  for  if  the  returns  have  taken  place  in  the  month  of  May, 
the  comet  must  have  been  invisible.  A  revolution  in  thirty-seven 
years  is  hardly  to  bo  reconciled,  however,  with  the  observations  of 
1843,  and  for  the  great  comet  of  1882  Frisby  has  found  a  period  of 
seven  hundred  and  ninety-four  years. 

Mr.  Monck,  in  the  Observatory  for  August  and  Sei)tember,  brings 
out  some  interesting  statistics  in  support  of  his  view  that  there  exists 
a  sort  of  “companionship”  among  comets — that  is,  cases  in  which  the 
elements  show  a  striking  similarity';  but  it  is  improbable  that  the 
bodies  are  identical.  Several  of  the  comets  of  short  period  exhibit  a 
family  likeness  which  can  hardly  be  attributed  to  their  capture  by 
Jupiter  unless  they  previously  formed  members  of  a  system.  The  ques¬ 
tion  derives  further  interest  from  its  bearing  upon  meteoric  showers, 
for,  if  a  family  of  comets  can  be  supposed  to  be  accompanied  by  a 
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family  of  meteors,  a  shower  from  nearly  the  same  point  might  continue 
for  a  considerable  time,  giving  rise  to  stationary  radiants  to  which  Mr. 
Denning  has  called  attention. 

It  may  not  be  out  of  place  here  to  point  out  the  value  of  physical 
observations  of  cometary  phenomena — accurate  observations  of  jets, 
tails,  brightness,  etc. — which  may  furnish  data  for  testing  any  theories 
of  their  origin  and  constitution  that  may  be  put  forward. 

EncTieh  comet. — The  progress  of  investigations  upon  Encke’s  comet 
may  be  briefly  stated  thus :  The  comet  which  has  now  been  observed  at 
twenty-four  apparitions  since  its  first  discovery  in  1786  “  was  shown 
by  Encke  to  be  subject  to  a  remarkable  decrease  in  the  length  of  its 
period,  a  decrease  which  could  not  be  accounted  for  by  the  attract¬ 
ive  force  of  the  sun  and  planets.  Encke  surmised  that  this  was  pro¬ 
duced  by  the  effects  of  a  resisting  medium.  Ilis  calculations,  which 
extended  up  to  1848,  were  continued  by  von  Asten,  who  in  a  great 
measure  confirmed  Encke’s  conclusions,  but  found  the  curious  anomaly 
that  between  the  apparitions  of  1865  and  1871,  the  acceleration  of  the 
mean  motion  which  had  been  exhibited  until  the  former  of  these  years 
ceased  to  appear.  Since  the  death  of  von  Asten  the  work  has  been  con¬ 
tinued  by  Dr.  Backlund,  who  has  succeeded  in  showing  that  the  appar¬ 
ent  anomaly  in  question  was  due  to  an  error  in  the  formulae  of  pertur¬ 
bations  employed,  and  vanished  when  this  was  corrected.  He  was  led 
however  to  the  remarkable  and  interesting  result  that  the  acceleration 
of  the  mean  motion  of  the  comet  is  subject  to  a  i)rogressive  diminution, 
and  amounted  between  1871  and  1885  to  scarcely  one-half  of  what  it 
was  between  1819  and  1865.”  It  was  reduced  from  0".104  to  0".062. 
It  seems  very  probable  that  about  the  year  1868  the  acceleration  under¬ 
went  a  change,  duo  no  doubt  to  some  unknown  modification  in  the 
physical  condition  of  the  comet. 

Dr.  Backlund  has  recently  resumed  his  labors,  which  were  inter¬ 
rupted  by  illness,  and  the  first  memoir,  relating  to  the  return  in  1885, 
has  just  been  printed;  the  second,  treating  of  the  comet’s  motion  since 
1865,  will  soon  be  presented  to  the  Sk  Petersburg  Academy  of  Sciences; 
while  the  third,  which  is  in  preparation,  will  comprise  the  period  1819- 
1868.  For  these  researches  the  author  has  been  awarded  the  Lalande 
prize  of  the  Paris  Academy. 

Comet  Tempel- Swift. — Bossert  has  given  in  the  Bulletin  astronomique 
an  elaborate  discussion  of  the  orbit  of  the  comet  discovered  by  Tempel 
in  1869,  but  not  recognized  as  periodic  till  its  rediscovery  by  Swift  in 
1880.  The  period  is  about  fiv^e  and  one-half  years,  but  the  comet  es¬ 
caped  notice  in  1875  and  again  in  1886. 

Comet  1873  VII. — M.  Schulhof  has  published  (Bull,  astron.,  3  : 125  et 
seq.)  a  discussion  of  the  orbit  of  this  comet,  and  has  gone  into  the  ques¬ 
tion  of  its  possible  identity  with  1818  I  and  1457  I  (the  observations  of 
which  byToscanelli  haverecently  been  discussed  by  Professor  Celoria). 
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His  conclusion,  expressed  with  some  reserve,  is  that  1873  VII  and  1818  I 
are  distinct  bodies,  with  a  short  period  of  revolution  but  having  a  com¬ 
mon  origin.  Comet  1457  I  is  probably  identical  with  1873  VII,  but  it  is 
also  possible  that  the  two  comets  1873  Vll  and  1818  I  are  fragments  of 
1457  I. 

Comet  1877  VI. — Ur.  Larsseu,  of  Upsala,  has  completed  the  definitive 
determination  of  parabolic  elements  of  the  comet  discovered  by  Coggia 
at  Marseilles  on  September  14,  1877,  and  observed  to  December  10  of 
that  year.  The  observations  have  been  newly  reduced  aud  combined 
in  five  normal  places,  with  a  very  satisfactory  result.  (Astron.  Nachr. 
116 :  23-26.) 

Comet  1881  V. — The  close  agreement  of  the  elements  with  those  of  the 
orbit  of  a  comet  discovered  by  Blanpain  on  the  28th  of  November,  1819, 
has  led  to  a  conjecture  that  the  two  comets  are  identical,  although  Blau- 
pain’s  wa?  computed  to  have  a  period  of  less  than  five  years  aud  Den¬ 
ning’s  of  nearly  nine,  it  being  supposed  that  jdanetary  perturbation 
had  lengthened  the  period  between  the  appearance  of  1819  and  that  of 
1881.  It  has  been  noticed  both  by  Mr.  Plummer  and  by  Mr.  Denning 
that  the  longitude  of  the  ascending  node  of  the  1881  comet  corresponds 
almost  exactly  with  that  of  the  desceudiug  node  of  Biela’s  comet,  which 
has  not  been  seen  as  a  comet  (or  rather  double  comet)  since  1852,  though 
it  has  been  supposed  to  be  connected  with  a  very  brilliant  meteoric  dis¬ 
play  seen  on  the  27th  of  November,  1872.  The  other  elements  of  Den¬ 
ning’s  comet  exhibit  a  remarkable  agreement  with  those  of  Biela’s 
comet ;  aud  the  suggestion  in  question  is  that  these  comets  are  identi¬ 
cal,  or  rather  that  Denning’s  is  identical  with  the  principal  remaining 
portion  of  Biela’s,  which  underwent  violent  perturbation  through  near 
approach  to  the  earth  in  1872,  suflicient  to  lengthen  its  period  aud 
reverse  the  nodes  (a  necessary  consequence  of  altering  the  inclina¬ 
tion  through  zero).  Colonel  Tupmau,  w'hose  calculations  \vell  confirm 
this  theory,  remarks  “that  on  the  27th  of  November,- 1872,  it  is  prob¬ 
able  that  the  comet  was  very  near  the  earth  and  mixed  up  with  the 
meteoric  shower.”  The  comet  passed  its  periheliou  on  the  13th  of  Sep¬ 
tember,  1881  j  the  computed  length  of  its  period  was  8.83  years,  or  about 
3,225  days;  and  this  was  almost  exactly  the  interval  which  had  elapsed 
since  the  meteoric  display  of  the  27th  of  November,  1872.  If  this  theory 
be  true,  we  can  not  expect  another  similarly  brilliant  display  on  that 
day  until  the  year  1916,  five  iieriods  of  the  comet’s  revolution  in  its  or¬ 
bit  being  very  nearly  equal  to  forty-four  of  the  earth’s.  (Athenaeum.) 

Comet  1881  VIII. — Olssoii  finds  a  period  of  612  years ;  that  found  by 
Oppeuheim  was  2,740  years,  though  Oppenheim  remarks  that  900  years 
would  satisfy  the  observations  almost  as  well. 

Comet  1882  II. — The  valuable  series  of  observations  of  this  comet 
made  at  the  Cape  of  Good  Hope,  including  the  remarkable  observation 
of  the  disappearance  of  the  comet  at  the  limb  of  the  sun,  has  been  pub¬ 
lished  as  vol.  II,  part  1,  of  the  Annals  of  the  Cape  Observatory.  Inter- 
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estiiig  observations  of  the  tail,  accomi)anied  by  numerous  sketches,  are 
found  in  vol.  i  of  the  Publications  of  the  McCormick  Observatory,  the 
observers  being  Messrs.  Leavenworth  and  Jones. 

Comets  of  1880. — Nine  comets  passed  perihelion  in  1880 ;  three  of  them 
visible  to  the  naked  eye.  One  was  a  well-known  periodic  comet  return¬ 
ing  at  the  appointed  time,  and  two  of  the  new-comers  appear  to  be 
periodic,  one  of  them  identical  possibly  with  De  Vico’s  lost  comet  of 
1844.  Olbers’s  comet  of  1815  was  not  detected,  but  as  an  uncertainty  of 
some  three  years  exists  in  the  period  of  revolution,  it  may  be  picked  up 
during  the  coming  year.  The  Tempel-Swift  comet  due  at  perihelion  on 
May  9  seems  to  have  escaped  notice  on  account  of  its  excessive  faint¬ 
ness.  Of  these  nine  comets,  three  belong  to  Barnard,  three  to  Brooks, 
^wo  were  found  by  Finlay,  and  one  by  Fabry;  two  were  discovered  in 
1885,  one  in  1887  ;  leaving  six  discovered  in  1886.  Comet  1886  IX  was 
picked  up  by  three  observers  independently,  on  three  successive  morn¬ 
ings  in  October,  showing  what  a  careful  watch  is  kept  by  comet-hunt¬ 
ers.  Warner  prizes  to  the  amount  of  $800  were  paid  for  the  captures. 
Comet  1886  I :  j  This  comet,  as  noted  in  last  j'ear’s  report,  was  dis- 

=Couiet  d  1885.  i  covered  on  December  1,  1885,  at  Paris.  From  a 

=Fabry’3  comet.  [  little  patch  of  nebulosity  it  grew  steadily  in 

size  and  brightness,  and  on  March  29, 1886,  Fabiy  described  it  as  hav¬ 
ing  a  diffused  nucleus  about  15"  in  diameter,  comparable  with  a  star  of 
the  seventh  magnitude ;  a  tail  about  20'  long  and  4'  broad,  was  thrust 
out  in  a  position  angle  of  325°,  while  the  nebulosity  extended  about  V.  5 
beyond  the  head.  It  became  rapidly  more  prominent,  and  on  April  3 
was  visible  without  difficulty  to  the  naked  eye.  On  April  23  the  head 
was  as  bright  as  a  third-magnitude  star,  and  the  tail  4°  long.  Tlie 
greatest  length  of  the  tail  was  probably  about  9°,  but  the  comet  was  not 
a  very  conspicuous  object  on  account  of  its  slight  elevation  above  the 
horizon  before  sunrise,  and  also  on  account  of  the  moon  light.  It  is  said 
to  have  remained  visible  to  the  naked  eye  from  the  early  part  of  April 
to  beyond  the  middle  of  May.  Observations  were  continued  in  the 
southern  hemisphere  uutil  about  the  end  of  July. 

The  determination  of  the  orbit  presented  some  difficulties,  and  the 
elements  from  early  observations  were  not  entirely  accordant.  Dr.  S. 
Oppenheim’s  elements  (Astron.  Nadir.,  2722),  derived  from  observa¬ 
tionsextending  to  March  28,  placed  perihelion  passage  on  April  5, 1886; 
the  nearest  poiut  to  the  earth  and  greatest  brilliancy  (about  four  hun¬ 
dred  and  sev^enty-five  times  as  bright  as  when  discovered)  were  reached 
about  May  1. 

The  spectrum  was  studied  by  Trepied,  Perrotin,  Bayet,  Vogel,  and 
others.  The  three  bands  common  to  comets  and  hj’drocarbons  were 
found — the  central  band,  perhaps,  somewhat  intensified ;  and  besides 
these  bands  there  was  also  a  continuous  spectrum. 

Dr.  Muller,  of  Potsdam,  has  published  in  the  Nachrichten  (No.  2733) 
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a  very  interesting  series  of  photometric  observations  of  this  comet  and 
of  the  comet  discovered  by  Barnard  on  December  3, 1885.  The  observa¬ 
tions  extended  over  the  months  of  March  and  April,  188Cj  and  both 
comets  were  increasing  in  brightness.  Reducing  the  measures  to  a  dis¬ 
tance  unity,  the  intrinsic  brilliancy  seems  to  have  been  tolerably  con¬ 
stant;  from  which  it  may  be  concluded  that  the  comets  shone  almost  en¬ 
tirely  with  borrowed  light.  This  conclusion  is  confirmed  by  Dr.  MUller’s 
spectroscopic  observations,  according  to  which  the  continuous  spectrum 
predominates.  Tr^pied,  on  the  other  hand,  found  that  in  Fabry’s  comet 
the  i)roportion  of  reflected  sunlight  was  small,  gaseous  elements  pre¬ 
dominating  and  the  bands  being  much  brighter  than  the  continuous 
spectrum.  Dr.  Muller  remarks  that  his  observations  show  no  effect  of 
I)hase,  and  he  suggests  that  this  may  be  due  to  a  variation  in  the  in¬ 
herent  light  of  the  comet  as  it  approaches  the  sun  and  earth,  or  we  may 
assume  that  the  nucleus  is  made  up  of  discrete  particles  by  which  the 
phase  phenomena  must  to  a  great  extent  be  modified. 

Comet  1880  II :  I  A  brief  account  of  this  comet  was  given  last  year, 
=Con]et  e  1885.  |  as  it  was  discovered  by  Barnard  on  December  3, 

^Barnard’s  comet.  |  1335^  ^  C-iiich  Cooke  equatorial.  A  small  tail 

about  15'  long  was  detected  by  Tempel  as  early  as  December  31.  In 
April  and  May  the  comet  developed  into  quite  a  fine  object  with  stellar 
nucleus  and  fan-shaped  tail,  2°  or  3°  in  length.  It  was  seen  with  the 
naked  eye  on  May  7  and  12  by  Mr.  Barnard,  at  Nashville,  and  on  May 
31  and  June  3  by  Mr.  Tebbutt,  at  Windsor,  New  South  Wales.  The 
last  observation  published  was  made  on  July  19,  at  Cordoba.  A  care, 
fill  series  of  “  extinction  observations  ”  is  given  by  Dr.  lloletschek  in 
the  Nachrichten,  No.  2739.  The  spectroscope  show^ed  the  three  ordi¬ 
nary  cometary  bands,  with  faint,  continuous  spectrum  of  the  nucleus. 

The  latest  elements  computed  by  Thraen  from  observations  between 
December  5,  1885,  and  May  10,  188G,  place  perihelion  passage  on  INlay 
3,  and  give  a  slightly  hyperbolic  orbit  (eccentricity=1.0001).  Whether 
the  curve  really  dift'ers  from  a  parabola  can  not  be  decide  I  until  all  the 
observations,  including  those  from  southern  observatories,  can  be  taken 
into  account.  Morrison  has  obtained  hyperbolic  elements  agreeing 
tolerably  well  with  those  of  Thraen.  Earlier  elements  show^ed  a  slight 
resemblance  to  comet  1785  ii,  but  it  is  not  probable  that  the  comets  are 
identical. 

Comet  1886  III :  |  This  was  discovered  by  Mr.  W.  R.  Brooks, 

=Comet  h  1886.  '  at  Phelps,  Neiv  York,  on  April  30,  1886,  or 

=Comet  1886  —  (Brooks  2).  |  reckoning  Oil  the  morning  of  May 

1 ;  his  second  comet  within  four  days.  Mr.  Brooks  described  it  as  hav¬ 
ing  a  small  but  bright  and  star-like  head,  and  a  conspicuous  tail.  On 
May  4  there  was  a  tail  10'  or  12'  long;  very  bright  near  the  origin. 
Engelhardt,  on  May  6,  found  the  tail  JO'  long  and  nearly  straight,  while 
8'  from  the  nucleus  there  was  a  faint  secondary  tail  bending  towards 
the  south.  Pechiile,  observing  from  May  3  to  May  12,  detected  two 


ASTRONOMY. 


123 


nuclei  or  condensations  in  the  head.  Barnard  says  it  was  a  most  sin- 
f>ular  looking  telescopic  comet — a  perfect  miniature  of  the  naked-eye 
ap{)earance  of  a  great  comet.”  It  does  not  seem  to  have  been  observed 
beyond  the  last  week  of  May,  when  its  theoretical  brightness  was  about 
half  that  at  the  time  of  discovery. 

According  to  Wendell’s  elements  the  comet  passed  perihelion  on  May 
5.  Dr.  Weiss  called  attention  to  the  fact  that  at  the  ascending  node 
the  orbit  approached  quite  near  the  orbit  of  the  earth,  so  that  when  the 
earth  passed  the  line  of  nodes,  July  9,  a  meteoric  shower  visible  in  the 
southern  hemisphere  might  result  from  particles  following  in  the  wake 
of  the  comet.  We  believe,  however,  that  no  unusual  display  was  re¬ 
ported. 

Discovered  on  the  evening  of  May  22, 
1886,  by  W.  E.  Brooks,  in  the  constellation 
Virgo,  a  large,  nearly  round,  and  feebly 
luminous  spot  with  a  slight  condensation  occasionally  visible.  It  was 
decreasing  in  brightness  when  detected,  and  passed  out  of  sight  early  in 
July.  Mr.  Sherman,  of  the  Yale  Observatory,  found  the  three  cometary 
bands  in  its  spectrum.  Dr.  S.  Oppenheim  has  calculated  an  elliptic 
orbit  with  a  period  of  about  nine  years.  Dr.  Ilind  makes  the  period 
very  much  shorter,  not  much  more,  in  fact,  than  six  and  a  quarter  years, 
according  to  w  hich  the  comet  would  return  in  the  autumn  of  1892.  The 
perihelion  passage  took  place  on  June  6  or  7.  A  new  discussion  of  the 
orbit  has  been  undertaken  by  Drs.  Oppenheim  and  Bidschof,  of  Vienna. 


Comet  1886  IV: 

=  Comet  c  1886. 

=  Comet  1886. . . .  (Brooks  3) 


Comet  1886  V: 

=  Comet  a  1886. 

=  Comet  1886 _ (Brooks  1). 


Discovered  by  Brooks  on  the  evening  of 
April  27,  the  first  comet  found  in  1886. 
Until  May  3  or  4  it  was  a  round  nebulous 
object  1'  or  2'  in  diameter.  An  uncertain  nucleus  could  occasionally  be 
made  out.  On  May  5  and  9  several  bright  points  were  seen  in  the 
nucleus,  giving  it  a  “  granular”  appearance.  On  May  18  the  nucleus 
was  of  the  eighth  magnitude,  and  May  21  and  25,  sixth  to  seventh  mag¬ 
nitude  with  nearly  circular  coma  2'  20"  in  diameter.  Dr.  Krueger’s  ele¬ 
ments  show  that  the  comet’s  nearest  approach  to  the  sun,  0.27  (the 
radius  of  the  earth’s  orbit  being  unity),  occurred  on  June  7. 

Comet  1886  VI :  |  Winnecke’s  periodic  comet  (five  and  tw’o- 

=  Comet  d  1886.  i  thirds  3'eaTs)  for  which  an  ephemeris  had  been 

=  \\  innecke>s  comet.  prepared  by  Dr.  Lamp,  was  detected  by  Mr. 
Finlay,  of  the  Cape  of  Good  Hope  Observatory,  on  August  19.  During 
its  tw’o  or  three  weeks  of  visibility  it  w’as  a  faint,  misty  object,  V  or  2' 
in  diameter,  without  tail,  but  with  some  central  condensation.  Perihel¬ 
ion  was  passed  on  August  19, -about  twelve  days  earlier  than  predicted 
by  Dr.  A.  Palisa.  An  attempt  was  made  at  Paris  to  photograph  the 
comet,  but  without  success. 

Comet  1886  VII 

=  Comet  e  1886. 

=  Fiulav’s  comet. 


Discovered  by  Mr.  W.  H.  Finlay,  of  the  Cape 
of  Good  Hope  Observatory,  on  September  26, 
1886,  and  reported  as  “  faint,  Circular,  about  1' 
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in  diameter,  with  some  central  condensation,  and  no  tail.”  The  pos¬ 
sible  identity  with  “De  Vico’s  lost  comet,”  1844  I,  (for  which  Briiu- 
now  found  a  period  of  5.5  years),  immediately  attracted  attention,  and 
elliptic  elements  have  been  calculated  by  Boss,  Krueger,  Oppenheim, 
and  Holetschek.  The  computation  of  the  orbit  presents  some  difficul¬ 
ties,  and  it  is  impossible  to  settle  the  question  of  identity  until  all  ob¬ 
servations  at  this  return  have  received  a  thorough  discussion — if  it  can 
be  settled  then.  The  last  set  of  elements  obtained  by  Professor  Boss 
(Astron.  Journ.,  v.  3,  p.  43)  place  perihelion  passage  on  November  22, 
188(5,  and  give  an  approximate  period  of  G.G75  years.  With  this  period 
the  comet,  if  undisturbed,  should  return  to  the  sun  in  July,  1893,  under 
conditions  quite  favorable  for  observation.  It  is  still  visible,  nearly 
live  months  after  discovery. 

A  faint,  telescopic  comet  was  found  by  Barnard 
at  Nashville  on  January  23,  1887  (the  morning  of 
January  24  in  civil  reckoning),  which  proved  to 


Comet  188G  VIII 
=  Comet  c  1887- 
=  Barnard’s  cornet. 


have  passed  perihelion  on  November  25,  188G,  and  it  therefore  takes 
a  place  preceding  the  comet  discovered  by  Barnard  on  October  4.  As 
it  was  receding  from  the  earth  and  the  sun,  it  rapidly  grew  fainter. 
Perihelion  distance  obtained  by  Weiss  was  1.4  times  the  mean  distance 
of  the  earth  from  the  sun. 

This  comet  was  discovered  by  E. 
E.  Barnard,  at  Nashville,  Tenn.,  on 
October  4,  188G  (or  morning  of  Oc¬ 
tober  5).  It  was  also  discovered  in- 


Comet  188G  IX: 

=  Comet  /  1886. 

=  Comet  1886/ (Barnard,  October  4). 
=  Comet  1886 - (Burnard-Hartwig) 


dependeiitly  by  Dr.  E.  Hartwig  at  the  Bamberg  Observatory  on  Octo¬ 
ber  5,  and  by  Dr.  C.  F.  Pechiile,  at  Copenhagen,  on  October  G.  It 
was  an  easy  object  in  the  telescope,  and  developed  a  tail  early  in 
October.  By  October  29  the  nucleus  was  as  bright  as  a  star  of  the 
eighth  magnitude,  and  the  comet  was  visible  to  the  naked  eye  as  an  ill- 
defined  spot.  Two  distinct  tails  were  detected  about  this  time,  and 
Barnard  found  a  third  on  November  23.  The  comet  was  now  e’asily 
seen  with  the  naked  eye,  as  conspicuous  as  a  star  of  the  fourth  magni¬ 
tude,  with  a  slender  train  traceable  for  7°  or  8°.  The  tail  seems  to 
have  reached  a  maximum  length  of  about  10°  during  the  first  week  of 
December,  the  theoretical  brightness  of  the  comet  being  then  about 
twenty-five  times  that  at  discovery. 

liicco,  of  Palermo,  found  the  spectrum  composed  of  the  three  hydro¬ 
carbon  bands,  of  which  the  middle  one  (green)  was  longest  and  bright¬ 
est.  The  spectrum  of  the  nucleus  was  continuous,  but  re  enforced  at 
the  bright  bauds. 

Elements  computed  by  Lieutenant  Allen  from  observations  reaching 
to  December  10  show  that  perihelion  was  passed  on  December  IG,  188G. 
No  deviation  from  a  parabola  is  indicated. 
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METEORS  AND  THE  ZODIACAL  LIGHT. 

The  Biela  meteors  of  If ovember  27 ,  1885. — Professor  Newton  has  col¬ 
lected  all  the  published  data  in  regard  to  this  great  shower,  and  has 
submitted  it  to  a  thorough  discussion  in  an  article  of  nearly  twenty 
pages  of  the  American  Journal  of  Science  for  June,  1886. 

We  quote  merely  his  summary  statement  of  conclusions : 

“  1.  The  maximum  of  the  shower  was  near  15“  Greenwich  mean  time. 

“  2.  Three  hours  after  the  maximum  the  number  of  meteors  had  dimin¬ 
ished  to  one-tenth  the  maximum  number,  and  it  is  not  unreasonable  to 
assume  six  hours  as  containing  the  principal  part  of  the  shower. 

“  3.  The  total  hourly  number  of  meteors  visible  at  one  place  in  a  very 
clear  sky  to  some  one  or  other  of  a  very  large  group  of  observers  may 
at  maximum  be  regarded  as  75,000. 

“  4.  In  the  densest  part  of  the  meteor  stream,  where  and  when  the 
earth  encountered  it,  the  space  that  corresponded  to  each  meteoroid 
was  equal  to  a  cube  whose  edge  was  about  20  English  miles. 

“5.  The  dense  part  of  the  stream  was  not  over  100,000  miles  in  thick¬ 
ness. 

“  6.  The  zenithal  attraction  of  the  Biela  meteors  was  about  one-tenth 
of  the  observed  zenith  distance  of  the  radiant.  • 

“  7.  The  radiant  was  an  area  several  degrees  across. 

“  8.  It  is  reasonable  to  supi)ose  that  the  meteoroids,  while  in  the  upper 
part  of  the  atmosphere,  before  the  paths  become  luminous,  change  di¬ 
rection  by  a  glancing  due  to  irregularity  of  form.  After  the  resistance 
has  developed  heat  enough  to  melt  or  burn  off  projecting  angles  of  the 
stones,  and  the  tracks  become  luminous,  the  forms  of  the  bodies  become 
rounded  in  front  and  the  paths  described  are  straight  lines. 

“9.  The  meteoroids  encountered  by  the  earth  on  the  27th  of  Novem¬ 
ber,  in  1872  and  in  1885,  did  not  leav^e  the  immediate  neighborhood  of 
the  Biela  comet  earlier  than  1841-’45,  and  may  be  treated  as  having  at 
that  time  orbits  osculating  that  of  the  comet.  The  determination  of  the 
paths  of  these  meteoroids  through  their  five  and  seven  last  revolutions 
about  the  sun  seems  to  be  a  problem  capable  of  complete  solution.” 

Professor  Newton’s  presidential  address  at  the  Buffalo  meeting  of  the 
American  Association,  on  “  Meteorites,  meteors,  and  shooting  stars,” 
has  been  published  in  Science  (8  :  169-76),  and  in  Nature  (34  :  532-36). 

M.  P.  F.  Denza  reports  that  a  careful  watch  maintained  on  the  night 
of  November  27,  1886,  at  seven  observatories  on  the  Italian  peninsula, 
showed  no  repetition  of  the  great  shower  of  1885.  This  would  indicate 
that  the  stream  is  of  small  extent  but  very  dense,  and  would  tend  to 
strengthen  the  hypothesis  that  it  originated  in  the  recent  disintegra¬ 
tion  of  Biela’s  comet. 

Ilerr  Forster  finds  for  the  radiant ‘points  of  the  great  meteor  showers 
of  1872  and  18''5; 

1872  E.  A.  230.3  Deck  +  43o.3. 

1885  230.5 .  +  430.3. 


12G 


KECORD  OF  SCIENCE  FOR  1886. 


A  recent  bulletin  of  the  New  England  Meteorological  Society  gives 
a  discussion,  by  Professor  Newton,  of  a  meteor  seen  on  September  6, 
1880,  height,  time  and  place  of  appearance  and  disappearance,  etc.  It 
is  desired  that  observers  should  report  the  position  of  bright  meteors, 
noting  their  paths  among  the  stars,  and  trails,  if  any,  with  as  much 
accuracy  and  detail  as  i)ossible. 

Mr.  Uenuiug  publishes  in  the  Monthly  Notices  for  November  some 
interesting  results  he  has  obtained  from  the  study  of  a  catalogue  of 
more  than  82,000  meteors  from  3,035  radiants.  Mr.  Denning  himself 
contributes  to  his  catalogue  no  less  than  7,000  meteors.  He  also,  in 
another  place,  calls  attention  to  the  marked  agreement  between  the 
orbit  of  Halley’s  comet  and  a  pronounced  meteor  shower  with  radiant 
close  to  7j  Aquarii.  The  maximum  shower  occurs  about  May  G.  This 
radiant  needs  further  observation. 

Relation  of  the  zodiacal  light  to  Jupiter. — Dr.  Geelmuyden,  speaking 
of  Professor  Searle’s  researches  uimn  the  zodiacal  light,  says  :  “  If  the 
zodiacal  matter  has  the  same  position  among  meteoric  matter  in  general 
as  comets  of  short  period  among  comets,  it  is  to  be  expected  that  the 
fundamental  plane  of  the  zodiacal  light  will  have  some  relation  to  Jupi¬ 
ter  as  the  principal  motor  in  deflecting  the  orbits,  and  therefore  in  col¬ 
lecting  the  matter.  Now  it  is  worth  remarking  that  the  most  north¬ 
erly  point  of  Jupiter’s  orbit  has  the  heliocentric  longitude  188°,  or  w  ith 
6(P  east  elongation  178°  geocentric  longitude ;  and  for  matter  in  the 
same  i)lane,  but  nearer  the  sun,  the  approximation  to  coincidence  with 
lG()o  is  still  greater.” 

THE  SUN. 

Motion  of  the  solar  system  in  space. — Several  attempts  have  lately  been 
made  to  obtain  the  direction  and  rate  of  motion  of  the  solar  system  in 
space.  These  results  are  discordant  among  themselves,  and,  as  the  in¬ 
vestigators  have  remarked,  are  not  entitled  to  very  great  weight,  on 
account  of  the  meagerness  of  the  data  available,  but  it  may  not  be  with¬ 
out  interest  to  give  the  values  obtained. 

Herr  Homann,  from  a  discussion  of  the  spectroscopic  observations 
made  at  Greenwich,  and  from  the  observations  of  Huggin  and  Sea- 
broke,  flnds ; 


' 

Velocity  of 
tninslatiou, 
in  miles 
per  second. 

Apex  of  solar 
motion. 

R.  A. 

Decl. 

24.  4  ±  2.7 
;io.  1  J-  14.  3 
15.  2  9.8 

320°. 1 

-1-410,2 

309  .5 

+69  .7 

278  .8 

+  13  .6 
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There  is  only  a  rough  sort  of  agreement,  but  all  three  unite  in 
placing  the  apex  considerably  in  advance,  in  right  ascension,  of  the 
apex  as  found  from  the  proper  motions  of  stars  by  Struve,  Airy,  Dun- 
kin,  and  others  (the  mean  position  generally  assigned  is,  K.  A.  200°  ,• 
Deck  +35°),  while  Struve  found  a  velocity  of  translation  of  only 
about  4^  miles  per  second. 

Uerr  Domann  is  inclined  to  think  that  the  velocity  of  translation  of 
the  sun  does  not  differ  very  much  from  the  velocity  of  the  earth  in  its 
orbit,  that  is,  18^  miles  per  second.  Dr.  von  Kdvesligethy  in  1883  found 
from  spectroscopic  observations  that  the  rate  of  motion  of  the  solar 
system  was  8.G  geographical  miles  per  second.  The  spectroscopic  ob¬ 
servations  were  insufficient  to  determine  the  direction,  and  he  assumed 
the  apex  in  It.  A.  21Go.O,  Deck  -fGffo.l. 

Dr.  Ubaghs,  of  Liege,  in  making  a  preliminary  examination  of  the 
aberration  due  to  the  motion  of  the  solar  system,  pointed  out  by  M. 
Folie,  has  obstained  a  result  which  would  give  a  velocity  of  only  about 
180  feet  per  second. 

The  velocity  of  light  and  the  solar  parallax. — Professor  Newcomb  has 
published  in  vok  2  of  the  “  Astronomical  i)apers  prepared  for  the  use 
of  the  American  Ephemeris”  the  details  of  his  researches  on  the  velocity 
of  light,  made  during  the  summer  months  of  1880, 1881,  and  1882.  The 
apparatus  used,  to  which  the  name  “  photo-tachometer”  has  been  given, 
is  a  modified  form  of  Foucault’s  revolving  mirror.  The  result  obtained 
for  the  velocity  of  light  in  vacuo  is  299,8G0  kilometers,  or  18G,327  miles 
per  second,  with  a  probable  error  of  30  kilometers.  Michelsoii  found 
in  1879  a  velocity  of  299,910  kilometers,  and  repeating  his  work  at  Cleve¬ 
land  in  1882,  he  obtained  299,853.  Accepting  the  value  299,8G0  as  the 
true  one,  it  becomes  of  interest  to  consider  the  value  thereby  deducible 
for  the  parallax  and  distance  of  the  sun.  The  latest  and  probably  the 
most  accurate  determination  of  the  constant  of  aberration  is  that  of 
Dr.  Nyr6n,  20'k492.  Combining  this  with  the  above  velocity  of  light  and 
Clarke’s  value  of  the  earth’s  equatorial  radius  (G, 378.2  kilometers),  we 
obtain  8".794  for  the  value  of  the  solar  parallax,  almost  exactly  the  same 
as  that  obtained  from  heliometer  observations  of  Mars  in  1877.  The  cor¬ 
responding  distance  of  the  sun  is  92,9G0,000  miles. 

With  regard  to  a  possible  difference  between  the  velocities  of  rays  of 
different  colors,  it  is  pointed  out  that  the  phenomena  of  variable  stars 
seem  to  be  conclusive  against  the  hypothesis  of  any  such  difference. 
Were  there  a  difference  of  one  hour  in  the  times  of  the  blue  and  the  red 
rays  reaching  us  from  Algol,  this  star  would  show  a  well-marked  color¬ 
ation  in  its  phases  of  increase  and  decrease.  No  such  effect,  however, 
has  been  noticed.  Recent  researches  by  Professors  Michelson  and  Mor- 
ley  have  led  to  a  similar  result.  * 

Transits  of  Venus  1874  and  1882. — The  work  of  the  United  States 
Transit  of  Venus  Commission  is  being  rapidly  carried  to  completion 
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Tinder  the  immediate  supervision  of  Prof.  William  Ilarkness.  The  re¬ 
ductions  of  observations  made  at  the  various  stations  for  time,  latitude 
and  longitude  are  finished,  the  determination  of  longitudes  having  re¬ 
quired  a  thorough  examination  of  all  the  great  chains  of  telegraphic 
longitude.  A  volume  containing  all  of  the  observations  for  1874 — all  of 
the  1874  work  except  the  discussion  of  the  photographs — is  now  in  press. 

Dr.  Auwers  reports,  under  date  of  January  11,  1886,  that  the  reduc¬ 
tions  of  the  German  heliometer  measures  are  well  advanced  and  that 
the  printing  has  been  begun;  and  M.  Bouquet  de  la  Grye  announces 
for  the  French  commission  that  the  photographic  jdates,  1,019  in  num¬ 
ber,  have  bfen  measured,  and  that  the  reductions  are  now  half  done, 
and  will  be  finished  about  the  end  of  1887. 

Theory  of  sun-spots. — Professor  Young,  in  an  article  on  “  Recent  ad¬ 
vances  in  solar  astronomy,”  makes  the  following  comments  upon  an 
important  paper  by  M.  Belopolsky,  of  the  Moscow  Observatory,  pub¬ 
lished  in  the  Astrononiische  Nachrichten,  No.  2722  : 

“Some  recent  investigations  ujTon  the  rotation  of  fluid  masses,  by 
Jukowt-ky,  of  Moscow,  as  applied  to  solar  condition!}  by  his  colleague  Bel¬ 
opolsky,  seem  to  warrant  a  hope  that  the  phenomena  of  surface-drift  in 
longitude,  and  even  the  periodicity  of  the  spots,  may  soon  find  a  ra¬ 
tional  explanation  as  necessary  results  of  the  slow  contraction  of  a  non- 
honiogeneous  and  mainly  gaseous  globe.  The  subject  is  difiicult  and 
obscure;  but  if  it  can  be  proved,  as  seems  likelj",  that  on  mechanical 
principles,  the  time  of  rotation  of  the  central  portions  of  such  a  whirl¬ 
ing  mass  must  be  shorter  than  that  of  the  exterior,  then  there  will  be 
of  necessity  an  interchange  of  matter  between  the  inside  and  outside  of 
the  sphere,  a  slow  surface-dr'\it  from  equator  toward  the  poles,  a  more 
rapid  internal  current  along  and  near  the  axis  from  the  poles  toward 
tlie  equator,  a  continual  ‘  boiling  up  ’  of  internal  matter  on  each  side  of 
the  equator,  and,  finally,  just  such  an  eastward  drift  near  the  equator  as 
is  actually  observed.  Moreover,  the  form  of  the  mass,  and  the  intensity 
of  the  drift  and  consequent  ‘boiliug-up’  from  underneath  might  and 
probably  would  be  subject  to  great  peifiodic  variations. 

“  This  theory  falls  in  well  with  the  facts  established  by  Spoerer 
respecting  the  motion  of  the  sun-spot  zones,  and  the  general  though 
slow  poleward  movement  of  sun-spots.” 

Sun-spot  observations  at  Kalocsa. — A  summary  (Astron.  Nachr.,  116: 
31)  of  sun-spot  observations  at  Kalocsa,  1880-1885,  shows  the  i)redom- 
inance  of  spots  in  the  southern  hemisphere  of  the  sun  over  those  in  the 
northern  heraisi)here,  particularly'^  well  marked,  since  the  beginning  of 
1883.  A  similar  result  is  shown  in  the  Greenwich  observations,  and  has 
also  been  pointed  out  by  Dr.  Spoerer;  on  the  other  hand,  from  1880  to 
1883  the  northern  hemisphere  had  the  greater  number  of  spots.  It  has 
been  noticed,  furthermore,  that  since  1880  the  spots  show  a  tendency 
towards  the  equatorial  zones. 
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Observation  of  sun-spot  spectra. — Professor  Young  mentions  a  some¬ 
what  curious  observation  of  sun-spot  spectra,  which  he  has  recently 
made.  He^finds  that  under  high  dispersion  the  spectrum  of  the  darkest 
part  of  the  spot  is  not  continuous,  but  is  made  up  of  countless  fine, 
dark  lines,  for  the  most  part  touching  or  slightly  overlapping,  but  leav¬ 
ing  here  and  there  unoccupied  intervals  which  look  like  (and  may  be) 
bright  lines.  “  It  seems  to  indicate  that  the  principal  absorption  w'hich 
darkens  the  center  of  the  sun  spot  is  not  such  as  would  bo  caused  by 
minute  solid  or  liquid  particles — by  smoke  or  cloud,  which  would  give 
a  continuous  spectrum  ;  but  it  is  a  true  gaseous  absorption,  producing 
a  veritable  dark-line  spectrum,  in  which  the  lines  are  countless  and  con¬ 
tiguous.” 

Solar  activity  in  1886. — According  to  Professor  Tacchini’s  observa¬ 
tions  (Comptes  Rendus,  103 : 120 ;  104 : 216),  it  appears  that  there  was  a 
decided  falling  off  in  the  number  and  size  of  sun-spots  during  the  year 
1886.  In  March,  however,  there  was  a  considerable  temporary  increase ; 
and  on  the  8th  of  May  a  magnificent  group  of  spots  w  as  visible  in  the 
sun’s  northern  latitude.  A  well-marked  minimum  occurred  in  November, 
and  rather  peculiar  “secondary  minima”  seem  to  have  fallen  in  the 
months  of  February,  May,  and  August.  Prominences  also  showed  a 
diminution  in  number  and  size  compared  with  those  seen  in  1885,  but 
the  fluctuations  were  much  fewer  than  in  the  case  of  the  spots.  A  par¬ 
ticularly  remarkable  eruption  was  observed  on  March  9  and  10. 

Professor  Tacchini  places  the  last  great  minimum  of  spots  in  March, 
1879,  and  the  last  maximum  in  February,  1884;  if  then  the  decrease 
in  the  number  of  spots  during  the  latter  part  of  1886  corresponds  to  a 
new  minimum,  we  shall  have  an  interval  from  the  last  maximum  of 
only  2.8  years,  whereas  the  mean  interval  is  seven  years.  So  short  an 
interval  between  maximum  and  minimum  is  very  exceptional,  for  the 
shortest  known  since  1750  is  4.3  years ;  the  longest  is  ten  years. 

Total  eclipse  of  the  sun,  August  28-29,  1886. — A  party  consisting  of 
Lockyer,  Tacchini,  Schuster,  Maunder,  Perry,  and  others,  wfis  sent  out 
by  the  British  Government  to  the  island  of  Grenada,  in  the  West  Indies, 
to  observe  the  total  eclipse  of  August  28-29,  1886.  A  full  review  of 
the  results  of  the  expedition  can  not  be  given  until  the  detailed  report 
is  ready.  Preliminary  accounts  show  that  only  one  division  of  the 
party,  that  with  Mr.  Lockyer  at  Green  Island,  failed  entirely  on  ac¬ 
count  of  clouds,  though  the  observations  at  some  of  the  other  stations 
were  more  or  less  interfered  with.  Photometric  observations  and  pho¬ 
tographs  of  the  corona  and  of  its  spectrum  were  obtained,  and  also 
good  spectra  of  the  prominences,  showing  the  bright  lines  of  highly 
incandescent  vapors.  In  this  respect  the  result  resembles  that  obtained 
in  the  two  previous  eclipses,  though  it  was  thought  possible  that  this 
year,  being  one  when  sun-spots  were  tending  to  a  minimum,  would  be 
marked  by  the  more  continuous  spectrum  that  bespeaks  lower  tempera¬ 
ture. 
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Prof.  W.  H.  Pickering,  of  Boston,  observing  from  Fort  Green,  ob¬ 
tained  a  number  of  photograj)hs  and  some  interesting  photometric 
observations.  He  also  organized  a  series  of  observations  of^he  shadow 
bands. 

Observations  of  the  partial  phase  were  made  at  the  Azores,  IMar- 
tinique,  Port  an  Prince,  and  at  several  points  along  the  eastern  coast 
of  the  United  States.  No  parties  were  sent  out  by  the  United  States 
Government. 

Photography  of  the  solar  corona. — Dr.  Huggins’s  method  of  photograph¬ 
ing  the  corona  in  full  sunshine  seems  to  have  failed  when  submitted  to 
a  crucial  test  in  the  eclipse  of  last  August.  In  a  letter  to  Science, 
dated  September  11,  1886,  Dr.  Huggins  says:  “The  partial  phases  of 
this  eclipse  furnished  conditions  which  would  put  the  success  of  the 
method  beyond  doubt  if  the  plates  showed  the  corona  cut  off  partially 
by  the  moon  during  its  approach  to  and  passage  over  the  sun.  As  the 
telegrams  received  from  Grenada,  and  a  telegram  I  have  received  this 
day  from  Dr.  Gill,  at  the  Cape  of  Good  Hope,  state  this  partial  cutting 
oft  of  the  corona  by  the  moon  is  not  shown  upon  the  plates,  I  wish  to 
be  the  first  to  make  known  this  untoward  result.  I  regret  greatly  that 
a  method  which  seemed  to  promise  so  much  new  knowledge  of  the 
corona,  which,  under  ordinary  circumstances  of  observation,  shows  it¬ 
self  only  during  total  eclipses,  would  seem  to  have  failed.  At  the  same 
time  I  am  not  able  to  offer  any  sufiicient  explanation  of  the  early  favor¬ 
able  results.” 

Mr.  Common  thinks  it  probable  that  this  failure  to  get  a  picture  of 
the  moon  projected  on  the  corona  was  due  entirely  to  the  state  of  the 
sky  ;  and  Professor  Langley,  in  a  recent  letter  to  Nature  (35  :  53),  adds 
his  testimony  as  to  the  great  effect  of  atmospheric  diffusion  upon  the 
visibility  of  the  corona.  Moreover,  Dr.  Huggins  says  that  he  Inas  not 
himself  been  able  to  obtain  any  satisfactory  results  since  1883,  and 
that  the  plates  taken  by  Mr.  Eay  Woods  in  1884,  in  Switzerland,  are 
inconclusive.  The  failure  may  be  due  to  the  abnormally  largo  amount 
of  air-glare  from  finely  divided  matter  of  some  sort  which  has  been 
present  in  the  higher  regions  of  the  atmosphere  since  the  autumn  of 
1883. 

It  is  interesting  to  note  that  Professor  Wright,  of  New  Haven,  in  ex¬ 
perimenting  upon  the  visibility  of  the  corona,  succeeded  in  obtaining 
what  he  believed  to  be  a  coronal  image  ui>on  a  screen,  when  he,  too, 
was  brought  to  a  standstill  by  these  same  “  white  skies  ”  and  “  red 
sunsets.”  Professor  Wright’s  method  was  to  admit  the  sun’s  rays  re¬ 
flected  from  a  heliostat,  into  a  darkened  room,  and  to  cut  out  all  but 
the  blue  and  violet  rays  by  a  suitable  absorbing  cell,  and  then  to  form 
an  image  of  the  sun  and  its  surroundings  upon  a  sensitive  fluorescent 
screen,  stopping  out  the  sun’s  disk  itself. 

Professor  Young  seems  to  have  some  slight  hope  of  ultimate  success 
of  these  efforts  to  reach  the  corona  without  an  eclipse. 
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Langley^fi  observations  of  hitherto  unrecognized  rcave-lengths. — Profes¬ 
sor  Langley  having  traced  the  solar  spectrum  in  the  infra-red  as  far  as 
wave-length  =0.0027  of  a  millimeter,  where  it  suddenly  ceased,  has 
since,  with  more  delicate  instruments,  examined  the  emission  spectra 
of  various  terrestrial  substances  at  temperatures  from  that  of  fusing 
platinum  to  that  of  melting  ice,  and  more  particularly  of  temperatures 
corresponding  to  the  ordinary  conditions  of  the  soil.  The  result  has 
been  to  show  that  the  maximum  of  heat  from  cold  and  black  bodies  has 
in  every  case  a  wave-length  greater  than  0.0027— greater,  that  is  to  say, 
than  that  of  the  lowest  solar  heat  which  reaches  us.  Professor  Lang¬ 
ley  thus  sums  up  (Am.  J.  Sc.,  132  :  84-106)  his  investigation  :  “  Broadly 
speaking,  we  have  learned  through  the  present  measures  with  certainty 
of  wave-lengths  greater  than  0.005  millimeter,  and  have  grounds  for  es¬ 
timating  that  we  have  recognized  radiations  whose  wave-length  ex¬ 
ceeds  0.03  millimeter,  so  that  while  we  have  directly  measured  to  nearly 
eight  times  tbe  wave-length  known  to  Newton,  we  have  probable  indica¬ 
tion  of  wave-lengths  far  greater,  and  the  gulf  between  the  shortest  vi¬ 
bration  of  sound  and  the  longest  known  vibration  of  the  aether  is  now 
in  some  measure  bridged  over.” 

The  visual  solar  spectrum  in  1884.— Professor  Piazzi  Smyth  made  a 
careful  map  of  the  solar  spectrum  in  1884  in  order  to  determine  whether 
any  perceptible  etfect  had  been  produced  by  the  “  white  skies”  so  prev¬ 
alent  in  that  year.  His  observations  have  lately  been  published  in  a 
series  of  sixty  plates,  in  the  Transactions  of  the  Royal  Society  of  Edin¬ 
burgh,  vol.  32.  He  finds  that  the  red  and  violet  ends  of  the  spectrum 
show  a  marked  general  dulling,  such  as  should  arise  from  the  uj)per 
air  being  laden  with  minute  opaque  particles— whether  from  the  Kra- 
katoa  explosion  or  any  other  source. 

Thollon’s  mop  of  the  solar  spectrum.— M.  Thollon,  in  the  Bulletin  as- 
tronomique  for  July,  gives  some  interesting  details  in  regard  to  the 
great  map  of  the  spectrum  for  which  the  Lalande  prize  of  the  Paris 
Academy  was  awarded  him  about  a  year  ago.  An  earlier  map  from  A 
to  H  was  finished  by  Thollon  in  1879,  but  he  determined  to  go  over 
the  work  again  with  improved  instruments,  and  to  make  a  chart 
representing,  with  all  the  accuracy  Jittainable,  the  positions,  breadths, 
and  relative  intensities  of  the  lines,  a  chart  which  will  enable  us  to 
determine  in  the  future  whether  any  changes  have  taken  place.  For 
even  now,  from  the  comparison  of  M.  Thollon’s  chart  with  that  of  Angs¬ 
trom,  there  is  a  strong  suspicion  that  some  change  has  occurred  in  the 
intensity  of  several  lines  between  B  and  C. 

M.  Thollon  has  carried  the  map  from  A  to  &,  and  it  is  to  be  continued 
to  the  violet  by  M.  Tripled.  It  is  now  more  than  33  feet  long  (though 
it  covers  little  more  than  one- third  of  the  spectrum),  and  contains 
about  3,200  lines,  nearly  900  of  which  are  distinguished  as  of  telluric 
origin.  The  instrument  employed  was  a  large  spectroscope  with  bi- 
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sulphide  of  carbon  prism,  kept  at  an  even  temperature  by  running 
water.  Tlie  measures  were  made  with  a  fine  glass  j)ointer. 

Cormi’s  device  for  distinguishing  the  telluric  lines  in  the  solar  spec¬ 
trum. — At  the  meeting  of  the  Koyal  Astronomical  Society,  on  June  11, 
188G,  M.  Cornu  gave  a  description  of  an  ingenious  method  he  has  de¬ 
vised  for  distinguishing  between  those  lines  of  the  solar  spectrum  which 
are  atmospheric  and  those  which  are  due  to  solar  absorption.  The  east 
and  west  equatorial  limbs  of  the  sun  are  alternately  thrown  on  the  slit 
of  the  spectroscope  by  means  of  an  oscillating  mirror.  As  one  limb  of 
the  sun  is  approacliing  us  and  the  other  receding,  there  is  a  reardiffer- 
ence  of  wave-length  in  the  same  radiation  as  obtained  from  the  two 
limbs,  and  consequently  the  solar  lines  appear  to  oscillate  while  the 
atmospheric  lines  remain  perfectly  stationary.  “It  is  as  if  you  shook 
the  spectrum ;  and  if  a  line  were  a  solar  one  it  moved,  if  a  terrestrial 
one  it  remained  steady.” 

The  absorption  spectrum  of  oxygen. — About  three  years  ago  M.  Egoroft’ 
was  able  to  show  that  the  great  groups  A  and  B  in  the  solar  spectrum 
were  due  to  the  absorption  of  oxygen.  More  recently  the  a  band  was 
also  found  to  be  due  to  the  same  gas.  M.  Janssen,  studying  the  ab¬ 
sorption  of  oxygen,  has  now  discovered  that,  under  certain  conditions, 
the  gas  yields  another  spectrum,  composed  no  longer  of  lines  easily 
separated,  but  of  shaded  bands,  which  can  only  be  resolved  with  great 
difficulty.  This  system  of  bands  appears  for  moderate  pressures  much 
later  than  the  spectrum  of  lines,  but  it  shows  itself  very  quickly  with  in¬ 
crease  of  the  density ;  the  two  systems  are  so  dift'erent  that  it  is  possible 
to  obtain  either  the  first  without  the  second,  or  vice  versa.  M.  Janssen 
was  at  first  unable  to  explain  how  it  was  that  these  bands  were  not 
visible  in  the  solar  spectrum  when  they  were  easily  obtained  by  passing 
light  through  thicknesses  of  oxygen  far  less  than  the  sun’s  light  has  to 
traverse  before  reaching  us.  But  further  experiments  showed  that 
these  bands  did  not  develop  in  proportion  to  the  thickness  of  the  stratum 
of  oxygen  ])roducing  them,  multiplied  by  its  density,  but  in  proportion 
to  the  thickness  multiplied  by  tlie  square  of  tfie  density.  The  density 
of  our  atmosphere  being  small  as  compared  with  some  of  the  pressures 
at  which  JNI.  Janssen  worked,  the  non-appearance  of  these  bands  amongst 
the  telluric  lines  of  the  solar  spectrum  is  readily  explained. 

M.  Janssen  is  continuing  his  experiments  at  Meudon,  and  is  building 
tubes  which  can  be  loaded  with  1,000  atmospheres  of  hydrogen,  oxy¬ 
gen,  or  carbonic  acid.  In  this  last  case  the  real  density  of  the  gas  will 
be  superior  to  the  density  of  water.  (Nature.) 

For  a  thorough  and  authoritative  review  of  recent  advances  in  our 
knowledge  of  the  sun  the  reader  should  consult  Professor  Young’s  ar¬ 
ticle  which  appeared  in  the  Popular  Science  IVlonthly  for  November, 
1886  (30 : 24-33),  and  also  his  “  Ten  Years’  Progress  in  Astronomy,”  in 
vol.  5  of  the  Transactions  of  the  New  York  Academy  of  Sciences. 
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THE  PLANETS. 

Mercury  :  The  mass  of  Mercury. — Dr.  Backlund  has  published  in  the 
Bulletin  astronoinique  for  October  a  new  mass  of  Mercury,  obtained  in¬ 
cidentally  in  his  discussion  of  the  motion  of  Encke’s  comet.  The  new 
result  in  question  is  the  sun’s  mass  being  unitj^and  this  is  the 

largest  value  of  the  mass  of  the  planet  yet  obtained.  Dr.  Backlund 
states  that,  even  supposing  the  acceleration  of  the  comet’s  mean  motion 
to  have  been  constant  during  the  entire  period,  1871-’85,  it  is  not  pos¬ 
sible  to  represent  satisfactorily  the  five  apparitions  of  the  comet  during 
that  period  on  the  assumption  of  a  mass  of  Mercury  less  thau’^-^^^j^. 

Venus:  Semi  diameter  of  Veyius. — Mr.  Thackeray,  discussing  the  ob¬ 
servations  of  Venus  made  at  Greenwich  from  186G  to  1884,  finds  that 
the  amount  of  personality  in  the  measures  is  much  greater  than  the  cor¬ 
rection  due  to  the  instrument,  and  that,  though  a  greater  number  of 
observers  by  compensating  one  another  might  give  increased  accu¬ 
racy  to  the  value  of  the  semi-diameter,  it  is  just  as  likely  that  they 
should  not. 

The  Earth:  Geodetic  Congress. — We  learn  from  Nature  that  the  In¬ 
ternational  Geodetic  Conference  met  at  Berlin  in  October,  188G,  to  settle 
the  organization  of  the  central  geodetic  bureau  (which  is  to  have  its  per¬ 
manent  seat  at  Berlin),  and  to  determine  upon  the  best  method  of  exe¬ 
cuting  the  resolutions  passed  at  Eome  and  Washington  in  1883  and 
1884,  respecting  the  actual  measurement  of  a  degree  on  the  earth’s  sur¬ 
face.  The  adoption  of  Greenwich  as  a  first  meridian  is  to  be  strictly  en¬ 
forced,  but  the  introduction  of  international  normal  time  is  postponed 
on  account  of  insuperable  practical  difficulties. 

The  proposed  change  in  the  beginning  of  the  astronomical  day. — It  is  to 
be  regretted  that  no  agreement  has  yet  been  reached  by  astronomers 
upon  the  proposition  to  change  the  beginning  of  the  astronomical  day 
from  noon  to  midnight. 

The  general  sentiment  is  opposed  to  making  any  change  until  it  is 
clear  that  it  will  be  adopted  by  a  majority  of  astronomers,  and  until  the 
proper  modifications  have  been  introduced  into  our  principal  ephemeri- 
des.  The  new  daj’^  has  been  provisionally  adopted  by  Mr.  Christie,  at 
Greenwich,  and  the  board  of  visitors  have  recommended  that  it  be  in¬ 
troduced  into  the  Nautical  Almanac  for  1891.  On  the  other  hand,  the 
superintendents  of  the  German  and  American  ephemerides  oppose  any 
change ;  and  there  seems  to  be  great  danger  that  the  agitation  of  the 
question  by  the  Washington  Meridian  Conference  in  1884  may  introduce 
new  confusion  rather  than  remove  the  old.  At  present  there  is  little 
})rospect  of  the  plan  meeting  with  anything  like  a  general  acceptance 
before  the  beginning  of  the  next  century. 

Theory  of  the  moon's  motion. — Several  valuable  papers  upon  the  lunar 
theory  have  been  published  by  Hill  and  others.  Keference  should  be 
made  to  the  papers  themselves,  cited  in  our  Bibliography. 


134 


RECORD  OF  SCIENCE  FOR  1886. 


Mr.  Hill  has  received  the  gold  medal  of  the  Royal  Astronomical 
Society  for  his  laborious  and  masterly  researches  upon  this  diflicult 
subject. 

An  interesting  historical  note  on  the  inequalities  of  the  motion  of  the 
moon  which  depends  on  the  figure  of  the  earth,  is  given  by  Professor 
Hall  in  the  Annals  of  Mathematics,  vol.  2,  No.  5. 

Mars  :  The  “  canals  ”  of  Mars. — M.  Perrotin  and  his  colleagues  at 
Nice  succeeded  in  recovering  many  of  Schiaparelli’s  enigmatical  “  canals  ” 
at  the  last  opposition  of  Mars,  although  the  planet  was  seen  under  very 
unfavorable  conditions.  Its  apparent  diameter  at  this  opposition  was 
only  IP',  against  25"  at  the  opposition  of  1877,  when  the  canals  were 
discovered.  The  canals  were  made  out  by  several  observers  at  Nice, 
and  were  recognized  as  having  the  same  general  outline  and  position 
attributed  to  them  by  Schiaparelli  in  1882.  They  seem,  therefore,  to  be 
essentially  permanent,  forming  a  sort  of  network  of  grayish  lines  pro¬ 
jected  against  the  brighter  equatorial  regions  of  the  planet.  Compared 
with  the  thickness  of  the  spider  lines  of  the  micrometer,  the  finest  of 
these  lines  appear  to  have  a  width  which  corresponds  to  an  arc  of  2° 
or  3°  on  the  surface  of  Mars.  Some  of  them  measure  from  to  60° 
in  length,  and  several  are  double,  composed  of  lines  strictly  parallel, 
separated,  according  to  Schiaparelli’s  estimate,  by  intervals  of  from  C° 
to  120.  All  of  this  speaks  well  for  the  purity  of  the  atmosphere  at 
Nice,  the  excellence  of  the  15-inch  Henry  refractor,  and  the  keenness 
of  the  observers. 

During  the  study  of  the  planet  (from  the  end  of  March  to  the  middle 
of  June)  some  change  seemed  to  be  taking  place  near  Kaiser  Sea.  On 
May  21  this  region,  from  IQo  to  55o  north  latitude,  was  hidden  by  a 
luminous  veil  somewhat  softer  in  color  than  the  continents,  very  much 
as  if  clouds  in  regular  parallel  bands  were  stretched  across  the  planet 
from  northeast  to  southwest.  At  moments  these  clouds  became  trans¬ 
parent,  exposing  the  outline  of  the  prolongation  of  Kaiser  Sea.  Other 
similar  cloud  phenomena  were  observed  on  subsequent  days.  M.  Per¬ 
rotin  suggests  that  these  phenomena  were  really  produced  by  clouds 
or  mists  circulating  in  the  atmosphere  of  Mars,  and  concludes  that  they 
are,  in  such  case,  the  act  of  an  element  belonging  to  the  atmosphere, 
or  to  the  surface  of  the  planet,  susceptible  of  motion  and  modification 
in  a  comparatively  short  time. 

Mr.  Denning,  who  has  been  an  attentive  observer  of  Mars,  has  not 
been  able  to  make  out  the  canals  in  the  detail  assigned  to  them  by 
Schiaparelli,  although  he  has  distinguished  a  large  number  of  appear¬ 
ances  highly  suggestive  of  these  configurations.  Mr.  Denning  con¬ 
cludes  a  review  of  his  recent  observations  of  the  planet  (Nature,  34 : 
105)  as  follows  : 

‘‘Many  of  our  leading  treatises  on  astronomy  attribute  a  dense  atmos¬ 
phere  to  Mars,  but  nothing  has  been  observed  during  my  recent  obser¬ 
vations  to  corroborate  this  theory.  It  seems  to  me  far  more  plausible 
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to  assume  that  tlie  atmosphere  of  this  planet  is  extremely  attenuated. 
The  chief  spots  are  invariably  visible,  and  the  phenomena  occasionally 
observed  are  rather  to  be  imputed  to  the  vagaries  of  our  own  atmos¬ 
phere  than  to  that  of  Mars. 

“Jupiter  and  Saturn  are  doubtless  enveloped  in  dense  vapors  shroud¬ 
ing  their  real  surfaces  from  terrestrial  eyes.  Their  markings  are  atmos¬ 
pheric,  though  in  some  cases  very  durable,  and  constantly  undergoing 
changes  of  aspect  and  displacements  of  position  by  longitudinal  cur¬ 
rents.  On  Mars  a  totally  different  nature  of  things  prevails.  Here 
the  appearances  described  are  absolute  surface  markings  displaying 
none  of  the  variations  which  are  so  conspicuously  displa^'ed  on  Jupiter. 

It  seems  to  me  that  the  very  pronounced  character  of  the 
markings  and  their  great  permanency  are  quite  opposed  to  the  idea  that 
the  planet  is  surrounded  by  a  dense  cloud-laden  atmosphere.” 

Dr.  Lohse  has  used,  in  observing  Mars,  a  double-refracting  prism, 
achromatized  for  the  extraordinary  ray ;  this  prism,  placed  before  the 
ocular  of  the  telescope,  brings  out  more  sharply  the  details  of  the 
planet’s  surface  by  reducing  the  polarized  light  reflected  from  its  at¬ 
mosphere. 

Satellites  of  Mars. — Professor  Hall  was  able  to  observe  the  outer 
satellite,  Deimos,  on  four  evenings  in  March,  1880,  but  the  inner  satel¬ 
lite  was  seen  only  once,  and  was  then  so  faint  that  no  measurements 
could  be  made.  Both  little  bodies  were  near  their  predicted  places. 

The  minor  planets. — Eleven  minor  planets  were  added  to  the  list 
in  1886,  the  last  one  bearing  the  number  201;  the  brightest  was  of  the 
eleventh  magnitude.  Seven  of  the  new  comers  belong  to  Dr,  Palisa, 
making  the  total  number  discovered  by  him  flfty-seven.  Dr.  Peters  has 
now  discovered  forty-six  and  Dr.  Luther  twenty-three. 

The  dates  of  discovery  and  the  names,  as  far  as  assigned,  are  given 
in  the  following  table : 

'  Minor  planets  discovered  in  1886. 


No. 

Names. 

Date 

of  discovery. 

Magni¬ 
tude 
at  dis¬ 
covery. 

Discoverer. 

Observatory, 

2r)4 

Auuusta . 

13.5 

J.  Palisa . 

255 

0|)j)avia . 

_ do . 

13.5 

_ do . 

Do. 

256 

VValpurga . 

12.5 

257 

Silesia . 

April  .5 _ 

13 

_ do . 

Do. 

258 

Tyche  . 

May  4 . . 

11.3 

R,  Luther . 

Diisseldorf. 

25‘J 

Aletheia  . 

June  28 _ _ _ 

12 

C.  H.  P.  Peters 

Clin  ton. 

260 

Huberta . 

13.5 

J.  Palisa . 

Vienna. 

261 

Prymno . 

October:?!  .... 

11.2 

C.  H.  F,  Peters 

Clinton. 

262 

Valda . 

November  3  . .. 

12 

J.  Palisa . 

Vienna. 

26:? 

Dresda . 

12 

_ do  . . 

Do. 

264 

Libussa . 

December  22  .. 

11.5 

C,  H.  F.  Peters 

Clinton. 
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Number  253,  discovered  by  Dr.  Palisu  ou  November  15, 1885,  has  been 
named  Mathilde. 

The  influence  of  phase  on  the  brightness  of  the  minor  planets. — Dr.  G. 
Muller,  of  the  Potsdam  Observatory,  is  led  to  believe  from  observations 
of  seven  asteroids  with  a  Zollner  photometer,  that  there  is  a  real  con¬ 
nection  between  the  phase  of  these  bodies  and  their  apparent  bright¬ 
ness,  and  that  Lambert’s  law  of  phase  brightness  does  not  apply  to 
them.  The  planets  are  separated  into  two  classes.  In  the  first  class, 
class,  which  embraces  Vesta,  Iris,  Massilia,  and  Amphitrite,  the  changes 
in  brightness  are  oidy  perceptible  as  the  planet  approaches  opposition, 
thus  resembling  Mars  in  their  behavior  ;  in  the  second,  which  contains 
Ceres,  Pallas,  and  Irene,  the  changes  in  brightness  seem  to  bo  coexten¬ 
sive  with  the  clranges  of  phase,  giving  a  light  curve,  like  that  of  the 
the  moon  or  Mercury. 

The  asteroid  ring — M.  A.  Svedstrup  gives  in  the  Nachrichten,  Nos. 
2740-41,  an  interesting  abstract  of  a  recent  investigation,  for  which  he 
received  the  gold  medal  of  the  Royal  Danish  Academy — a  statistical 
examination  of  the  orbits  of  198  of  the  small  planets,  considered  as 
part  of  a  cosmical  ring  around  the  sun.  The  orbit  obtained  for  the 
“mean  planet”  shows  an  inclination  of  about  6°  and  a  mean  distance 
of  2.64.  The  mass  of  this  fictitious  planet  corresponds  to  an  apparent 
magnitude,  at  opposition,  of  G.7.* 

Relation  of  the  asteroid  orbits  to  that  of  Jupiter.— Professor  Newton 
points  out  the  interesting  fact  that  the  plane  of  Jupiter’s  orbit  coincides 
almost  exactly  with  the  mean  plane  of  the  orbits  found  for  the  first  251 
asteroids,  understanding  by  the  mean  plane,  the  plane  whose  pole  is  the 
center  of  gravity  of  the  poles  of  the  asteroid  planes  j  the  diflerence  be¬ 
tween  the  poles  is,  indeed,  only  30'. 

Jupiter  :  The  “  red  spoV’ — The  “  great  red  spot,”  some  30,000  miles 
in  length  by  8,300  in  width,  has  now  been  the  principal  object  of  inter¬ 
est  on  the  planet  for  eight  years.  It  was  faint  during  the  last  season, 
but  far  more  conspicuous  than  in  1885.  Professor  Young  obtained, 
from  eight  observations  made  between  March  17  and  June  29,  1886,  a 
rotation-time  of  the  spot  of  9**  55™  40®.7  ±  0“.2,  showing  that  the 
remarkable  retardation  of  the  jieriod  still  persists.  This  is  brought 
out  by  the  following  figures :  • 

In  1879  Mr.  Pratt  made  the  period - 9**  55™  34*.  9 


1880-’81  Mr.  Hough  made  the  period.. . 

37 

.2 

1882-’83  Mr.  Hough  made  the  period.. . 

38 

.4 

1883-84  Mr.  Hough  made  the  period... 

38 

.5 

1884-  85  Mr.  Hough  made  the  period.. . 

40 

.1 

1886  Mr.  Young  made  the  period.. . 

40 

.7 

Professor  Young,  on  re-reducing  Mr.  Pratt’s  observations  of  1879,  ob¬ 
tains  9'*  55“  34®.05,  and  he  finds  from  a  series  of  observations  made  by 
Prof.  C.  W.  Pritchett,  in  1882,  9^  55“  38M5.  A  small  round  white  spot 

*In  the  Bull,  astron.,  3 :  415,  this  is  corrected  to  6.0  magnitude. 
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observed  at  Princetou  in  March  and  April,  1885,  gave  a  period  of  9 
55“  “It  is  noteworthy  that  altliough  this  spot  was  in  a  higher 

latitude  (about  50^ south)  than  the  red  spot,  it  yet  rotates  more  rapidly.” 
Professor  Young  remarked  the  apparent  overlapping  of  the  southein 
belt  and  the  red  spot  which  took  place  towards  the  end  of  March  and 
the  beginning  of  April,  and  which  was  seen  by  many  English  observers 
(Observatory,  May,  188G,  vol.  9:  p.  188);  but  whilst  admitting  that  it 
was  impossible  to  say  which  was  ui)permost,  he  was  inclined,  in  oppo¬ 
sition  to  Mr.  Denning’s  view,  to  believe  the  red  spot  to  be  the  lower. 
Mr.  Denning  has  pointed  out  that  the  apparent  partial  coalescence  of 
the  two  markings  was  simply  due  to  an  arm  of  the  southern  belt  over¬ 
taking  the  red  spot,  the  former  having  a  rotation  period  shorter  by 
about  19«  than  the  latter. 

Mr.  Denning  finds  evidence  of  regular  recurrence  in  many  of  the 
prominent  markings  on  this  planet. 

Saturn  :  The  satellites  of  Saturn. — Professor  Hall  has  finished  a  very 
important  discussion  of  the  six  inner  satellites  of  Saturn,  and  his  work 
has  been  i)ublisbed  as  Appendix  i  to  the  Washington  Observations  for 
1883.  The  observations  of  Professor  Newcomb  in  1874,  and  Professor 
Hall’s  own  observ^ations  from  1875  to  1884,  are  given  in  detail ;  these  are 
followed  by  the  formation  of  equations  of  condition  and  their  solution, 
and  the  work  concludes  with  useful  tables  of  the  satellites’  motions. 

A  remarkable  result  of  the  discussion  is  that  the  Washington  obser¬ 
vations  of  the  five  inner  satellites  can  be  satisfied  within  the  limits  of 
their  probable  errors  by  circular  orbits.  It  was  hoped  that  the  observa¬ 
tions  would  determine  the  positions  of  the  lines  of  apsides  with  such 
accuracy  that  the  motions  of  these  lines  would  be  known,  and  that  thus 
we  might  obtain  data  for  a  new  determination  of  the  mass  of  the  ring 
and  of  the  figure  of  the  plant.  But  the  resulting  circular  orbits  for  the 
inner  satellites  make  the  position  of  a  line  of  apsides  indeterminate,  and 
for  the  present  the  mass  of  the  ring  remains  unknown. 

The  mass  of  Saturn  has  been  computed  from  the  elements  found  for 
Titan,  lihea,  Dione,  and  Tethys  with  the  separate  results  for  the  re¬ 
ciprocal  of  the  mass,  — 

From  Titan .  3480.  07  ±  1.138 

Rhea . .  3450.  43±  G.  202 

Dione..  * .  34G3.68±  8.379 

Tethys  .  34G3.  41±10.  G29 

or,  the  mean  result  from  the  four  satellites,  is 

Mass  of  Saturn  =  3473  7j-'i'io 
the  mass  of  the  sun  being  unity. 

In  a  paper  in  the  Astronomische  Nachrichten  (No.  2743)  entitled 
“  Comparison  of  the  five  inner  satellites  of  Saturn  made  at  Toulouse  in 
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1876  and  1877,’’  Professor  Hall  discusses  tlie  old  method  of  observing 
these  difficult  objects  by  noting  their  conjunctions  with  the  ends  of  the 
ring,  or  with  some  otlier  marked  feature  of  the  Saturnian  system,  but 
concludes  that  the  filar  micrometer  measures  are  at  present  among  the 
best  we  have.  He  is  inclined  to  think  that  the  heliometer,  if  it  can  be 
made  large  enough,  must  be  one  of  the  best  instruments  for  dealing 
with  measurements  of  such  objects  as  Saturn  and  Jupiter.  This  sug¬ 
gestion  is  being  carried  out  by  Mr.  Asaph  Hall,  jr.,  in  a  series  of  obser¬ 
vations  of  Titan  with  the  C  inch  heliometer  of  the  Yale  College  Obser¬ 
vatory. 

The  following  table  represents  the  results  of  Professor  Hall’s  inves¬ 
tigations  upon  these  satellites.  The  elements  of  Titan,  however,  and 
the  values  of  the  node  and  inclination  of  the  ring  aie  adopted  from 
Bessel.  Mimas,  Enceladus,  Tethys,  Dione,  and  Ehea  are  assumed  to 
move  in  the  j>laue  of  the  ring,  and  Hyperion  in  the  plane  of  Titan. 


Elements  of  the  satellites  of  Saturn,  1880. 

Satellite. 

Mean  daily  motion. 

Time  of  revolu¬ 
tion. 

Mean  distance  from 
Saturn. 

0 

d 

„ 

381.99078.’572 

0.  9424311 

26.  80 

Enceladus . 

262. 73177276 

1.. 3702 1875 

34.  40 

Tethys . 

190.  C9838434 

1. 88779785 

42.  734 

131.  53.’>00629 

2.  7369140 

54.734  ±0.0442 

Ilbea . 

79.  69010973 

4. 5174991 

76.537  ±  0.0459 

Titan . 

22. 57700000 

15. 94,54245 

176.915  ±0.0193 

16.  919883 

21.  276742 

213.  98 

lapetus  . 

4.  53794773 

79.3310152 

515.  5195  ±  0. 02045 

Satellite. 

Longitude  of 
Peri-Saturnium. 

Eccentric¬ 

ity. 

Inclination  to 
ecliptic. 

Longitude  of 
node. 

Zero . 

0  /  // 

28  10  1G.7 

0  /  // 

167  55  5.9 

28  10  16.7 

167  55  5. 9 

..do . 

28  10  16.  7 

167  55  5.  9 

28  10  16.7 

167  55  5.9 

.  .do . 

28  10  16.7 

167  55  5.  9 

0  /  ti 

268  37  56.  0 

0. 02841836 

27  33  56.  7 

168  10  34.  8 

Hyperion . . . 

lapetus . 

83  37  55.  2 

0.  1 

27  3.3  56. 7 

168  10  34. 8 

353  14  56.  5 

0.  027795 

18  33  39.  5 

142  26  41. 4 

The  motion  of  Hyperion. — Tisserand  in  investigating  the  case  of  two 
satellites  moving  around  their  primary  in  orbits  but  little  inclined  to 
each  other  has  shown  that  if  the  mean  motions  are  very  nearly  com¬ 
mensurable,  and  if  the  motion  of  one  was  originally  circular  and  uni¬ 
form,  the  perturbations  caused  by  the  other  would  have  for  their  princi¬ 
pal  effect  to  transform  this  motion  into  motion  in  a  Kepleriau  ellipse 
with  a  uniform  rotation  of  the  major  axis.  Applying  this  to  the  case  of 
Hyperion  perturbed  by  Titan,  which  has  been  investigated  by  Hall  and 
i7ewcomb,  and  in  which  there  is  one  of  the  nearest  approaches  to  com- 
mensurability  of  mean  motions  to  bo  found  in  the  solar  system,  M, 


ASTRONOMY. 


139 


Tisserand  fibds  that  bis  results  agree  closely  with  the  facts  of  observa- 
tiou,  the  computed  rate  of  retrograde  motion  of  the  perisaturnium  of 
Hyperion  being  I80.8  per  annum,  whilst  the  observed  quantity  is  20°, 
and  he  also  finds  that  his  value  of  the  mass  of  Titan  ‘differs  little 

from  that  obtained  by  Newcomb.  (Observatory,  November,  1880, 
9:360.) 

Uranus. — Observations  of  the  planet  made  by  Dr.  H.  C.  Wilson  at 
the  Cincinnati  Observatory  in  1883  (recently  published  in  Astron. 
Nadir.,  2730),  seem  to  confirm  Professor  Young’s  observations  (As¬ 
tron.  Nadir.,  2545),  that  the  equator  of  the  planet  does  not  coincide 
with  the  plane  of  the  satellites’  orbits. 

Neptune:  Satellite  0/ Aeptitne.  — Marth  calls  attention  (Month.  Not., 
40 :  507)  to  what  appears  to  bo  a  remarkable  change  in  the  position  of 
the  plane  of  the  orbit  of  Neptune’s  satellite.  He  noticed  that  the  orbit 
from  the  Malta  observations  of  1863-’64  did  not  agree  with  that  from 
the  observations  of  1852.  The  node  and  inclination  obtained  by  New¬ 
comb  in  1874  showed  a  movement  in  the  same  direction,  and  the  motion 
of  these  dements  is  still  further  confirmed  by  the  orbit  recently  pub¬ 
lished  by  Professor  Hall  from  his  own  observations  at  Washington. 
The  probable  errors  are  so  small  that  it  seems  hardly  plausible  or  pos¬ 
sible  to  attribute  the  change  to  systematic  errors  of  observations.  Mr. 
Marth  calls  for  careful  observations  to  strengthen  the  evidence. 

REPORTS  OF  OBSERVATORIES. 

The  following  account  of  the  recent  activity  of  astronomical  observa¬ 
tories  is  compiled  from  all  available  sources,  the  “  Vierteljalirsschrift” 
furnishing,  as  usual,  the  data  for  most  of  the  observatories,  although  the 
latest  reports  there  published  are  for  the  year  1885.  I  am  indebted  to 
the  directors  of  many  observatories  for  the  direct  communication  of 
information  in  regard  to  the  institutions  under  their  control. 

An  alphabetical  list  of  astronomical  observatories,  compiled  by  Mr. 
Boehmer,  will  be  found  in  the  Smithsonian  Report  for  1885. 

M.  Lancaster,  of  the  Bruxelles  Observatory,  has  published  a  useful 
directory  of  observatories  and  astronomers. 

Algiers  Observatory  {1^^^). — The  French  Government  has  granted  the 
funds  necessary  for  the  completion  of  the  observatory,  and  two  assist¬ 
ants  have  been  sent  to  join  M.  Tr^pied.  A  time  service  has  been  organ¬ 
ized  for  the  cities  of  Algiers  and  Tunis,  and  the  observatory  will  co¬ 
operate  in  geodetic  work  with  field  parties.  Stellar  photography  will 
receive  special  attention.  The  observatory  possesses  a  spectroscope  by 
Thollon  giving  a  spectrum  10  meters  in  length. 

Allegheny  Observatory  (1886). — The  work  during  1886  has  consisted  of 
an  extension  of  former  researches  on  invisible  radiations,  and  on  the 
absorption  and  radiation  of  heat  by  the  earth’s  atmosphere,  and  also  of 
researches  upon  the  absolute  temperature  of  the  lunar  surface.  In  con- 
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iiection  with  this  latter  investigation  a  new  field  of  exploration  has 
been  opened  in  8i)ectral  regions,  where  the  planet’s  own  radiations  to¬ 
wards  space,  of  very  great  wave-lengths — exceeding  one  one-hundredth 
of  a  millimeter — are  now  for  the  first  time  found. 

Professor  Langley,  in  giving  a  portion  of  his  time  to  the  Smithsonian 
Institution,  lias  not  resigned  the  active  directorship  of  the  observatory, 
and  all  communications  relative  to  the  scientific  or  business  afi'airsof  that 
institution  should  be  addressed  to  him  at  Allegheny  as  usual.  Mr.  F. 
W.  Very  continues  at  the  observatory  as  senior  assistant.  Mr.  Keeler 
is  now  at  the  Lick  Observatory,  and  has  been  succeeded  at  Allegheny 
by  Mr.  James  Page,  jr. 

Amherst  (1885). — This  observatory,  named  in  honor  of  the  Hon.  Abbot 
Lawrence,  was  built  in  1847,  and  has  been  employed  chiefly  for  purposes 
of  instruction.  Professor  Todd  was  appointed  director  in  July,  1881, 
and  his  report  covers  the  years  1881-1885,  inclusive.  The  instruments 
of  the  observatory  are:  A  7|inch  Clark  equatorial,  a  3  inch  Gambey 
transit  circle,  and  a  Cf-inch  Pistor  &  Martins  transit  instrument,  with 
mean-time  and  sidereal  clocks,  chronograph,  and  subsidiary  apparatus. 
The  equatorial  is  provided  with  two  small  cameras  for  celestial  photog¬ 
raphy.  Observations  are  made  of  sun-spots,  of  the  phenomena  of  Jupi¬ 
ter’s  satellites,  occultations  of  stars  by  the  moon,  etc.  The  provision¬ 
ally  adopted  position  of  the  observatory  is :  Latitude,  -f4li0  22'  17'M; 
longitude,  4'’  50™  4®.67  west  of  Greenwich. 

Ann  Arbor  (1886). — The  observatory  is  known  as  the  Detroit  Observa¬ 
tory,  having  been  founded  through  the  liberality  of  citizens  of  Detroit. 
Valuable  additions  and  improvements  have  been  made  by  means  of 
further  contributions  from  the  same  source  and  from  the  city  of  Ann 
Arbor,  and  also  by  appropriations  made  by  the  board  of  regents  of  the 
University  of  Michigan,  to  which  the  observatory  is  attached.  The 
building  consists  of  a  main  part,  with  a  movable  dome,  and  two  wings. 
The  east  wing  contains  the  large  meridian  circle  by  Pistor  &  Martins 
and  a  sidereal  clock  by  Tiede,  of  Berlin.  The  west  wing  contains  the 
library  of  the  observatory,  a  chronograph  with  Bond’s  new  isodynamic 
escapement,  and  the  smaller  instruments.  This  wing  connects  with  the 
residence  of  the  director.  In  the  dome  is  mounted  a  large  refracting 
telescope,  with  an  object-glass  13  inches  in  diameter,  constructed  by 
the  late  Henry  Fitz,  of  Kew  York. 

Much  attention  is  given  to  instruction  in  astronomy,  and  through  the 
liberality  of  the  legislature  a  small  observatory  for  the  purpose  of  in¬ 
struction  has  been  erected  on  the  observatory  grounds  near  the  main 
building.  It  contains  an  equatorial  telescope  of  6  inches  aperture  and 
a  transit  instrument  of  3  inches  aperture,  with  zenith  telescope  attach¬ 
ment.  A  building  near  by  contains  computing  rooms  and  rooms  for 
observers,  and  a  workshop  where  necessary  repairs  and  attachments 
for  the  instruments  can  be  made.  A  set  of  self-registering  meteorologi- 
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cal  instruments  has  recently  been  added.  It  consists  of  llough’s  baro¬ 
graph  and  thermograph  and  an  anemograph. 

The  observatory  is  under  tlie  direction  of  Prof.  M.  W.  Harrington, 
who  is  assisted  by  Mr.  J.  M.  Schaeberle  and  a  meteorological  observer. 
Professor  Harrington  has  devoted  considerable  time  during  the  past 
few  years  to  photometric  observations,  especially  of  the  asteroids.  Mr. 
Schaeberle  has  made  observations  with  the  meridian  circle. 

The  observatory  plant  is  valued  at  about  840,000,  and  the  annual' ex¬ 
penditures  amount  to  about  83,000.  It  should  be  mentioned  that  the 
American  Meteorological  Journal  is  edited  here  by  Professor  Harring¬ 
ton. 

Armagh  (188G) _ Under  the  direction  of  Dr.  Dreyer  the  Armagh  cat¬ 

alogue  of  3,300  stars  has  been  published. 

Bamberg  — This  observatory,  founded  by  the  will  of  the  late 

Dr.  Remeis,  of  Bamberg,  who  died  in  1882,  will  be  provided  with  a  7- 
inch  heliometer,  the  largest  instrument  of  its  kind  made.  Dr.  Hartwig 
proposes  to  take  up  the  systematic  investigation  of  stellar  parallax,  and 
the  investigation  of  the  physical  libration  of  the  moon. 

Berlin  (1885).— With  the  meridian  circle,  Dr.  Kiistner  has  observed  a 
series  of  comparison  stars  for  planets  and  comets,  stars  which  have  been 
occulted  by  the  moon,  stars  for  heliometer  investigations,  etc.  There 
have  been  made  in  all  2,090  observations  of  right  ascension  and  1,930  of 
declination  ;  the  reductions  are  up  to  date.  A  new  observing  list,  con¬ 
taining  the  Pulkowa  “  Zusatzsterne”  and  Argelander’s  proper  motion 
stars— about  1 ,000  objects  in  all— was  started  in  1880.  The  transit  has 
been  used  for  observations  of  circumxiolars,  and  also  for  continuing  the 
observations  upon  seven  selected  pairs  of  stars,  which  are  to  furnish 
data  for  determining  the  constant  of  aberration.  With  the  9-inch  re¬ 
fractor  Dr.  Knorre  has  observed  a  large  number  of  comets  and  planets^ 
and  with  the  aid  of  his  “  declinograi)h  ”  he  has  determined  the  positions 
of  about  a  thousand  stars,  some  as  faint  as  the  thirteenth  magnitude. 
Dr.  Battermann  observed  occiiltations  with  the  4.0-inch  refractor.  The 
investigations  upon  the  movements  of  piers  have  given  interesting  re¬ 
sults,  and  the  clock  which  has  been  for  four  years  in  a  hermetically 
sealed  case,  continues  to  perform  most  sati.sfactorily. 

Bonn  (1885). — The  meridian  circle  was  devoted,  mainly,  to  continu¬ 
ing  the  Gesellschaft  zone  observations.  Volume  viii,  the  Southern 
Durchmusteruug,  was  published  during  1880,  and  the  printing  of  the 
twenty-four  charts  which  are  to  accompany  this  work  has  been  begun. 
The  reduction  of  the  zone  work  is  not  quite  finished.  The  director. 
Dr.  Schonfeld,  has  been  assisted  in  observing  by  Drs.  Scheiuer,  Deich- 
miiller,  and  W.  Luther.  Dr.  Scheiner  was  absent  a  considerable  por¬ 
tion  of  the  year,  serving  a  term  of  military  duty. 

Breslau  (1885). — The  observatory,  under  the  charge  of  the  veteran 
Dr.  Galle,  is  engaged  in  meteorological  and  magnetic  work.  Assistant, 
Dr.  Lachmanu. 
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Buchtel  College  Observatory  (1886). — Professor  Howe  has  devoted  his 
time  to  instruction  in  practical  astronomy.  The  cost  of  the  observa¬ 
tory  was  about  $5,000. 

Bucknell  University  Observatory, — Mr.  William  Bucknell  has  given 
the  sum  of  $10,000  for  an  observatory  at  Lewisburgh,  Pa.  A  10-inch 
equatorial  has  been  ordered  from  Clark  and  a  3-inch  transit  from 
Ertel.  The  building  is  of  brick,  25  feet  by  150  feet,  a  dome  16i  feet  jn 
diameter  surmounting  the  central  tower. 

The  observatory,  under  the  direction  of  Prof.  W.  C.  Bartol,  is  to  be 
used  for  instruction  in  practical  astronomy,  and  will  be  ready  in  June, 
1887. 

Chabot  Observatory  (1886). — This  new  observatory,  the  gift  of  An¬ 
thony  Chabot,  esq.,  to  the  city  of  Oakland,  Cal.,  is  under  the  direction 
of  Mr.  F.  M.  Campbell.  The  instruments  are,  an  8-inch  equatorial, 
with  micrometer  and  spectroscope,  a  4^  inch  transit,  chronograph, 
clocks,  etc.  The  geographical  position  given  (Sid.  Mess.,  5:286)  is: 
Latitude,  4-37<^  48'  5"  ;  longitude,  3'*  0™  54®.3  west  of  Washington. 

Cincinnati  (1886). — The  Cincinnati  Observatory  was  founded  in  1842 
by  an  astronomical  society,  and  was  afterward  transferred  to  the  Uni¬ 
versity  of  Cincinnati,  of  which  it  now  forms  one  of  the  departments.  A 
new  building  was  erected  in  1870  upon  Mount  Lookout,  .about  4  miles 
east  and  2  miles  north  of  the  central  i)ortiou  of  the  city.  The  observa¬ 
tory  grounds  comprise  4  acres  on  the  summit  of  the  hill.  The  building 
is  of  brick ;  it  consists  of  a  central  portion  supporting  the  dome,  and  two 
wings,  the  western  being  furnished  with  meridian  shutters,  and  the  east¬ 
ern  containing  the  library. 

The  observatory  possesses  the  Mitchel  refractor  of  11  inches  .aper¬ 
ture,  made  by  JVIerz  &  Mahler,  and  supplied  with  a  filar  micrometer  and 
a  double-ring  micrometer.  The  magnifying  powers  range  from  00  to 
1,500.  There  is  also  a  portable  equatorial  of  4  inches  aperture  by  Cl.ark, 
with  magnifying  powers  ranging  from  15  to  250.  The  transit  instru¬ 
ment,  by  Buff  &  Berger,  has  an  aperture  of  3  inches  and  is  furnished 
with  a  latitude  level  and  an  eye-piece  micrometer  for  measuring  differ¬ 
ences  of  declination.  The  total  value  of  the  instruments  is  estimated  to 
be  .about  $12,000.  The  library  contains  over  fifteen  hundred  bound  vol¬ 
umes  besides  a  large  number  of  pamphlets. 

■  The  financi.al  support  is  derived  from  a  city  tax,  the  yearly  income 
from  which  is  about  $5,000.  This  provides  for  the  salary  of  the  direc¬ 
tor,  one  assistant,  and  a  janitor,  the  payment  of  the  ordinary  expenses, 
and  the  public.ation  of  results.  The  i)urpose  of  the  observatory  is  both 
educational  and  scientific.  Instruction  in  astronomy  is  given  in  con¬ 
nection  with  the  university,  and  the  observatory  is  also  open  to  the 
public  for  the  first  hour  of  each  evening. 

The  principal  work  of  the  past  year  (1886)  has  been  the  prosecution 
of  the  zone  observations  with  the  3  inch  transit  instrument.  In  these 
zones  about  4,000  stars  between  the  declinations  —19°  and  —22^  have 
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been  observed,  most  of  them  three  times  or  more.  The  work  of  pre- 
l)aring  this  catalogue  for  i)ublication  is  already  commenced,  and  in  the 
])rogress  of  the  work  Professor  Porter  has  detected  a  number  of  inter¬ 
esting  cases  of  proper  motion.  Tlie  catalogue  will  probably  be  issued 
during  the  coming  year.  A  few  observations  of  nebulm,  double  stars, 
and  comets  were  also  made  during  the  early  part  of  the  year,  but  were 
suspended  owing  to  the  resignation  of  Mr.  H.  (3.  Wilson,  assistant 
astronomer. 

The  work  proposed  for  18«7  is  the  completion  of  the  observations 
required  for  the  zone  catalogue,  and  after  that  the  continuation  of 
a  series  of  charts  of  southern  nebulae. 

Cointe  (1886). — The  new  observatory  attached  to  the  University  of 
Li^ge,  Belgium,  is  under  the  direction  of  M.  Folie,  the  director  of  the 
Brussels  Observatory.  The  instruments  are  a  10-inch  equatorial  and  6- 
inch  meridian  circle  (diameter  of  circle  about  31.5  inches),  both  by 
Cooke,  with  numerous  smaller  astronomical  and  geodetic  instruments, 
and  a  set  of  magnetical  and  meteorological  instruments.  M.  Folie  is 
assisted  by  Dr.  L.  de  Ball  and  M.  P.  Ubaghs. 

Columbia  College  Observatory  (1886). — The  observatory  is  upon  the 
top  of  the  college  library  building,  100  feet  above  the  level  of  Forty- 
ninth  street,  Xew  York  City.  The  13  inch  Butherford  equatorial,  3-inch 
transit,  and  zenith  telescope  are  mounted  in  a  room  about  24  by  30  feet. 
The  instruments  rest  upon  solid  jners  of  masonry,  which  are  supported 
by  heavy  iron  girders,  the  floors  and  ceilings  nowhere  touching  the 
girders.  The  instrumental  equipment  embraces  also  a  5  inch  equatorial 
(not  mounted  at  present),  a  Troughton  &  Simms  transit,  spectroscope 
and  subsidiary  apparatus,  clock,  chronometers,  portable  transit,  per¬ 
sonal-equation  machine,  etc.  The  dome  is  by  Waters  &  Son,  of  Troy, 
New  York,  and  consists  of  a  paper  covering  with  wooden  ribs.  The 
shutters  of  the  transit  slits  are  also  paper,  and  open  by  the  action  of 
springs. 

Some  trouble  is  caused  by  vibrations  from  the  railroad  trains  (over 
one  hundred  a  day)  constantly  passing  within  100  feet  of  the  building, 
but  at  times  the  instruments  are  very  steady. 

A  careful  redetermination  of  the  geographical  position  of  the  observ¬ 
atory  will  be  made,  as  the  old  longitude  seems  to  be  somewhat  in  error. 
It  is  also  hoped  to  devote  the  Rutherford  equatorial,  which  is  supplied 
with  a  i)hotographic  corrector,  to  astronomical  photography. 

Professor  Rees,  the  director,  has  but  one  assistant,  and  the  greater 
part  of  his  time  is  required  to  carry  on  a  very  complete  course  of  in¬ 
struction  in  i>ractical  astronomj’,  designed  especially  for  training  engi¬ 
neering  students. 

Dearborn  Observatory  (1886). — The  Dearborn  Observatory  is  the  prop¬ 
erty  of  the  Ohicago  Astionomical  Society,  but  is  upon  ground  leased  to 
it  by  the  now  extinct  University  of  Chicago,  and  may  at  any  time  be 
required  to  vacate.  A  new  site  has  not  yet  been  selected.  Observa- 
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tions  of  Jupiter  and  of  double  stars  liave  been  made  with  the  equato¬ 
rial  during  188G,  and  the  necessary  observations  for  furnishing  time  to 
the  city  of  Chicago  have  been  made  with  the  meridian  circle.  A  cata¬ 
logue  of  two  hundred  and  nine  new  double  stars  has  been  sent  to  the 
Nachrichten.  I.t  is  expected  that  observations  of  double  stars,  Jupiter, 
and  the  satellites  of  Uranus  will  be  kept  up  during  the  coming  year. 
The  instruments  of  the  observatory  are  valued  at  $30,000.  There  is 
no  permanent  endowment,  and  Professor  Hough  carries  on  his  work 
without  assistants. 

Deutz  (1885). — Herr  Emil  Mengering  established  in  1884.  a  private 
observatory,  the  principal  instrument  being  a  5-inch  refractor  by  Eein- 
felder  &  Hertel.  Physical  observations  of  the  moon  and  Jupiter  have 
been  made,  and  attention  is  being  directed  to  astronomical  photography 
and  spectroscopy.  Approximate  geographical  position :  Latitude,  +50° 
5G'  33" ;  longitude,  -f  O’*  25“  45*.0  west  of  Berlin. 

Dresden  (1885). — At  Baron  von  Engelhardt'S  observatory  observa¬ 
tions  were  made  of  comets,  nebulae,  double  stars,  the  phenomena  of  Ju¬ 
piter’s  satellites,  occultations  by  the  moon,  etc. 

Dresden  (1885) — Dr.  Drechsler,  of  the  “  Mathematischer  Salon,”  con¬ 
tinues  a  series  of  meteorological  observations  begun  in  1828. 

Diisseldorf  {IS85). — Since  1847,  1,271  observations  of  157  asteroids 
have  been  made. 

Franlcfort-on-the-Main  {IS85). — Herr  Epstein  continues  his  star-gauges 
and  his  observations  of  sun-spots. 

Geneva  (1885). — Four  hundred  and  ninety-eight  chronometers  were 
tested  during  1885,  some  of  them  showing  an  uncommon  degree  of  ex¬ 
cellence.  Forty-two  chronometers  were  entered  on  December  1,  1885, 
for  a  twelve- weeks’  special  trial  of  temperature  compensation.  M,  Kam- 
mermann  has  employed  the  lO  inch  equatorial  in  observations  of  com¬ 
ets,  nebulae,  and  satellites.  Meteorological  observations  are  continued 
as  in  former  years. 

Gotha  (1885). — Dr.  Becker  has  given  up  the  greater  part  of  his  time 
to  the  reduction  of  his  zone  observations.  The  equatorial  which  has 
received  anew  4^-iiich  objective  by  Reinfelder  &  Hertel,  and  has  been 
thoroughly  repaired,  was  remounted  in  October.  A  series  of  observa¬ 
tions  was  made  with  the  meridian  instrument. 

Greenwich  (188G). — The  annual  report  of  the  astronomer  royal,  Mr. 
Christie,  was  submitted  to  the  board  of  visitors  of  the  Greenwich  Ob¬ 
servatory  on  June  5,  and  gives  an  account  of  the  progress  and  activ¬ 
ity  of  the  observatory  for  the  year  ending  ]\Iay  20,  188G.  The  regular 
work  of  the  transit  circle  and  the  altazimuth  has  been  continued,  and 
very  satisfactory  results  have  been  obtained  with  the  apparatus  for  de¬ 
termining  absolute  personal  equations  brought  into  use  with  the  former 
instrument  some  months  ago.  Spectroscopic  observations  include  a 
considerable  number  made  of  the  new  star  which  burst  out  in  the  great 
nebula  of  Andromeda.  The  spectroscopic  observations  of  Sirius  indi- 
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cate,  as  in  tbe  last  three  years,  a  displacement  of  the  F  line  towards 
the  blue;  this  displacement  would  correspond  to  a  motion  of  the  earth 
towards  Sirius  at  a  rate  of  something  more  than  20  miles  per  second, 
though,  from  the  nature  of  the  observations,  the  amount  of  such  a  mo¬ 
tion  can  not  be  considered  as  very  accurately  determined.  For  the  year 
1885  a  photograi)hic  record  of  the  sun’s  surface  can  be  made  out  for 
three  hundred  and  sixty  days  by  filling  up  the  gaps  in  the  series  of 
(Ireeiiwich  photographs  from  photographs  obtained  in  India  and  the 
Mauritius.  Observations  of  comets  and  of  casual  phenomena  have  been 
made  with  the  ecpiatorials ;  and  the  magnetic  and  meteorological  ob¬ 
servations,  the  time  service,  etc.,  have  been  kept  up  as  in  previous  years. 
The  full  import  of  the  statement  that  the  reductions  of  the  observations 
are  keeping  pace  with  their  registration  will  be  appreciated  by  all  who 
are  engaged  in  routine  astronomical  work. 

In  regard  to  the  new  equatorial  Mr.  Christie  sa^^s :  “  The  construc¬ 
tion  of  an  object-glass  of  28  inches  aperture  and  28  feet  focal  length, 
with  suitable  tube,  to  be  mounted  on  the  southeast  equatorial,  has  been 
authorized  by  the  Government,  and  the  necessary  funds  have  been  pro¬ 
vided  in  the  estimates.  The  work  has  been  intrusted  to  Mr.  Grubb, 
with  whom  I  have  arranged  the  details  of  the  tube,  which  is  to  be  of 
special  con.vtructiou,  adai)ted  to  the  conditions  of  the  mounting,  and 
available  for  spectroscopy  and  photography  as  well  as  for  eye  obs(!rva- 
tious.  Mr.  Grubb  proposes  to  provide  means  for  readily  separating  the 
lenses  of  the  object  glass  to  such  a  distance  as  will  give  the  proper  cor¬ 
rection  for  photographic  rays.” 

It  is  proposed  to  refit  the  12g-inch  refractor  for  astronomical  pho- 
tograi)hy  by  placing  a  combination  of  a  convex  flint  and  a  concave 
crown  lens  about  2  feet  within  the  focus,  in  order  to  correct  the  chro¬ 
matic  aberration  of  the  objective  for  the  photographic  rays  without 
alteration  of  the  focal  length. 

Qrignon  (1885). — Observations  of  sun-spots  and  of  the  physical  ap- 
I)earance  of  planets,  etc. 

Hamburg  (1885). — Only  one  hundred  and  nineteen  nights  in  the  year 
were  favorable  for  observing.  Besides  the  meridian  observations  and 
the  observations  of  planets  and  comets,  a  large  number  of  chronom¬ 
eters  have  been  tested.  Br.  Schrader  has  left  the  observatory  to  take 
part  in  a  scientific  exploring  expedition,  and  his  place  is  filled  tempo¬ 
rarily  by  Br.  Wilhelm  Luther.  The  time-balls  at  Cuxhaven  and  Bremer- 
haveii  have  worked  satisfactorily,  the  former  having  failed  only  four 
times  and  the  latter  five.  The  Uamburg  ball  has  given  more  trouble, 
having  failed,  from  various  causes,  twenty-one  times  during  the  year. 

Harvard  College  Observatory  (188C). — The  forty-first  annual  report  of 
the  director  covers  the  year  ending  November  1, 1886.  About  half  the 
Paine  bequest,  or  8164,198,  has  become  available  for  the  support  of  the 
observatory;  and  the  funds,  which  in  1875  amounted  to  $164,067  and 
in  1885  to  $226,988,  have  now  risen  to  $398,046.  This  increase  must  for 
U.  Mis.  600 - 10 
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the  present  be  devoted  to  the  publication  of  observations  already  made, 
and  to  effecting  repairs  in  the  buildings  and  instrnnients.  A  new 
mounting  for  the  15-inch  equatorial  is  required,  and  Professor  Pickering 
expresses  the  hope  that  at  no  distant  day  means  may  be  found  for  re¬ 
placing  the  present  building  by  one  better  adapted  to  the  requirements 
of  modern  astronomy. 

The  most  important  extension  of  the  work  of  the  observatory  which 
has  recently  been  made  is  in  the  field  of  stellar  photograph^’.  With  the 
aid  from  the  Baclie  fund  almost  the  entire  visible  sky  has  been  jihoto- 
graphed,  and  a  large  number  of  photographs  of  stellar  spectra  have 
been  obtained.  For  continuing  the  researches  upon  a  stellar  si)ectra 
Mrs.  Draper  has  lent  the  11-inch  photographic  lens  employed  by  her 
husband,  the  late  Dr.  Henry  Draper,  and  has  provided  means  for  a  new 
mounting  at  Cambridge,  and  for  the  proper  reduction  and  publication 
of  the  results.  This  investigation  has  been  referred  to  under  “Astro¬ 
nomical  iihotography.’’ 

The  15-inch  equatorial  has  been  used  for  photometric  observations, 
observations  of  new  comets,  and  of  the  new  stars  in  Andromeda  and 
Orion,  and  for  exiieriments  in  photography. 

The  work  projected  for  the  meridian  circle  is  now  completed,  and 
tlie  reductions  are  being  pushed  as  rapidly  as  possible.  Volume 
XV,  part  I,  containing  the  annual  results  for  the  fundamental  stars, 
187()-’7U,  and  the  individual  results,  188.‘3-’80,  has  been  published ;  it 
includes  also  the  results  from  the  separate  observations  of  stars  belong¬ 
ing  to  various  special  classes,  and  the  catalogue  of  1,213  stars,  sepa¬ 
rately  issued  in  1885.  The  second  part  of  this  volume  will  contain  the 
catalogue  of  zone  stars.  Volume  xvi  (published)  contains  a  tabular 
statement  of  the  instrumental  constants  and  a  journal  of  the  observa¬ 
tions.  A  volume  corresponding  to  volume  xvi,  but  relating  to  the  zone 
stars  instead  of  the  fundamental  stars,  and  another,  containing  the  obser¬ 
vations  for  absolute  right  ascension  and  declination  made  from  1879  to 
1883,  will  complete  the  work  of  the  meridian  circle  still  requiring  publi¬ 
cation.  The  resignation  of  Prof.  William  A.  Rogers,  who  has  had  charge 
of  this  iustrument  since  it  was  mounted  in  1870,  is  greatly  to  be  re¬ 
gretted.  Professor  Rogers  has  accepted  the  position  of  professor  of 
astronomy  at  Colby  University,  Waterville,  Maine,  but  will,  however, 
superintend  the  reduction  of  his  meridian  observations  and  their  publi¬ 
cation. 

The  meridian  photometer.  Professor  Pickering  states,  has  given  en¬ 
tire  satisfaction,  both  in  accuracy  and  in  rapidity  of  work.  (See  Pho¬ 
tometry.)  A  time-ball  is  dropi)ed  at  the  Boston  post  oliice,  and  the 
telegraphic  announcement  of  important  discoveries  has  been  continued 
under  the  management  of  Mr.  Ritchie.  The  report  concludes  with  a 
list,  embracing  twenty  two  titles,  of  contributions  to  astionomical  litera¬ 
ture  made  by  officers  of  the  institution  during  the  year. 
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The  following  linancial  statistics,  some  of  which  may  be  foiiiul  in 
further  detail  in  the  report  of  the  treasurer  of  the  university,  will  be  of 


interest : 

Value  of  grounds,  Harvard  Observatory .  $80,000 

Value  of  buildings .  000 

Value  of  iustruiueuts . — - . . . .  40, 000 

Eudowineut .  398,000 

Total .  543,000 


Tlie  available  annual  income,  including  gifts  for  immediate  use,  is 
$22,000.  The  salary  of  the  director  is  $3,400,  the  use  of  the  house  being 
estimated  at  $000  more.  The  sale  of  time  signals  brought  in  nearly 
$3,000  during  the  year.  The  principal  items  of  expenditure  are — 


Total  cxpeiidituro  for  salaries,  including  that  of  director . $l5i,  000 

Total  expenditure  for  iustruuicnts .  800 

Total  expenditure  for  publications . . .  3,500 

Kepairs  and  iiuprovcnients  on  buildings  and  grounds .  940 


The  personnel  includes  Professor  Pickering,  the  director;  assistant. 
Prof.  W.  A.  Rogers  (resigned  September  1,  188(5);  assistant,  Prof.  A. 
Searle.;  and  Messrs.  Wendell,  Edmands,  Ritchie,  Gerrish,  Gifford,  and 
Metcalf;  with  six  computers,  ladies. 

The  Boyden  fund,  which  was  left  for  the  purpose  of  astronomical 
research  “  at  such  an  elevation  as  to  be  free,  so  far  as  practicable,  from 
the  impediments  to  accurate  observations  which  occur  in  the  observa¬ 
tories  now  existing,  owing  to  atmospheric  intluences,”  has  been  trans¬ 
ferred  to  Harvard  College  and  will  be  administered  at  the  observatory. 
The  fund  at  present  exceeds  $230,000.  Professor  Pickering  proposes  to 
establish  an  experimental  observing  station  in  Colorado,  but  desires  to 
occupy  ultimately  some  high  mountain  peak  in  the  southern  hemisphere 
where  observ'ations — largely  i)hotographic,  probably — can  be  carried  on 
in  co  operation  with  Cambridge.  Information  iu  regard  to  eligible  sites 
south  of  the  equator  is  much  desired. 

Jlcidelherg  (188G). — Private  observatory  of  Dr.  Wolf.  The  principal 
instrument  is  a  G-inch  ecpiatorial ;  objective  by  Reinfelder  &  Ilertel, 
mounting  by  Sendtner,  of  Munich.  A  photograph  of  the  observatory 
is  given  in  Sirius,  vol.  19,  Ueft  12. 

Jlclsing/orfi  (ISSo). — Dr.  Doiiner  has  continued  to  observe  the  moon, 
moon  culminating  stars,  and  planets,  with  the  large  transit  instrument. 
This  instrument  is  to  be  remodeled  by  Repsold  into  a  meridian  circle. 
A  portable  transit  of  G.O^'"  (2.7  inches)  aperture  by  Repsold  has  been 
mounted  in  the  prime  vertical.  The  equatorial  has  been  used  for  ob¬ 
serving  comets. 

Her6ny  (1885). — The  mirror  of  the  10,i-inch  reflector  having  been  re- 
silvered  by  Professor  Safarik,  the  instrument  has  been  arranged  for 
experiments  iu  celestial  photography.  Uerr  von  Gothard  has  succeeded 
in  photographing  several  constellations,  star-clusters,  nebuhe,  and  stel¬ 
lar  spectra,  but  the  work  is  still  regarded  as  experimental,  Spectro- 
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scopic  observations  and  drawings  of  the  planets  liave  been  continued 
as  licretofore. 

Hillsborough,  Ohio. — Private  observatory  of  ITeiiry  A.  Pavey.  Ap¬ 
proximate  position:  Latitude,  -f39o  12';  longitude,  5’'  31'“  west  of 
Greenwich.  The  instruments  are  a  4-incli  equatorial  by  Penjainiii 
Pike’s  Sons,  with  mean-time  clock  and  chronometer,  and  other  accesso¬ 
ries.  Physical  observations  of  the  sun  and  Jupiter  have  been  made, 
and  observations  of  the  zodiacal  light.  Variable  stars  have  been  ob¬ 
served  in  accordance  with  the  plan  proposed  by  Professor  Pickering. 

Kalocsa  Observatory  (188G). — Dr.  C.  Draun  has  published  a  rei)ort  of 
the  observatory  founded  by  Cardinal  Ilaynald,  archbishoj)  of  Kalocsa. 
The  instruments  are  a  refractor,  by  Merz,  of  7  inches ;  another  of  4 
inches;  a  transit,  by  Cooke,  of  2.3  inches;  altazimuth,  clocks,  spectro¬ 
scopes,  photometers,  etc.  The  latitude  from  geodetic  observations  is 
-}-4Go  31'  41".92 ;  astronomical  methods  give  it  0".07  greater.  The  lon¬ 
gitude  is  1^  15*“  54®.343  east  of  Greenwich.  A  valuable  series  of  sun¬ 
spot  observations  has  been  made  and  discussed. 

Karlsruhe  (188G). — The  observatory  at  Karlsruhe  (Baden)  is  still  iu 
a  small,  temi)orary,  wooden  building,  the  instruments  having  been  re¬ 
moved  in  1881  from  Mannheim  to  the  present  quarters  in  Karlsruhe, 
where  the  observatory  forms  a  part  of  the  “  Techniche  Ilochschule.” 
Unfortunately  the  financial  condition  of  the  Grand  Duchy  of  Baden  has 
thus  far  precluded  the  establishment  of  a  thoroughly  equipped  observa¬ 
tory,  which  has  been  in  contemplation.  The  temporary  building  has 
two  small  meridian  rooms,  and  a  dome.  The  instruments  are:  (1)  a 
G  inch  refractor  by  Steinheil,  lately  remounted  by  Pecker  &  Co.,  of 
Wetzlar;  (2)  an  old  repeating  circle  by  Reichenbach  some  years  ago 
changed  into  a  meridian  circle  by  Hildebrandt  &  Schramm,  of  Freiberg; 
the  telescope  has  an  api'rture  of  84  millimeters  (3.3  inches);  the  divided 
circle  is  3  feet  in  diameter ;  (3)  a  large  portable  transit  instrument  by 
Bamberg,  of  Berlin  ;  (4)  two  fine  clocks  by  Ilohwii,  of  Amsterdam — 
one  with  break-circuit  attachment ;  (5)  chronographs,  chronometers, 
etc. 

The  personnel  consists,  at  present,  of  the  director,  one  regular  assist¬ 
ant,  and  a  temporary  assistant.  The  director.  Dr.  W.  Valentiner,  has 
begun  with  the  meridian  circle  a  series  of  observation  of  all  stars  down 
to  the  eighth  magnitude  between  (P  and  20°  of  south  declination ,  each 
star  will  be  observed  six  times.  So  far  about  nine  thousand  observa¬ 
tions  have  been  made,  and  most  of  these  have  been  reduced  and  pub¬ 
lished  in  parts  1  and  2  of  the  ‘‘  Verofientlichungen  ”  of  the  observatory. 
The  assistant.  Dr.  von  Rebeur-Pasch  witz,  uses  the  refractor  for  observa¬ 
tions  of  comets,  occultations,  etc.;  his  principal  work  is  the  micromet¬ 
rical  measurement  of  star-clusters;  two  groups  will  soon  be  finished. 
The  filar  micrometer  has  been  carefully  investigated.  Herr  von  Itcbenr 
has  also  completed  an  exhaustive  discussion  of  comet  1882  I  (Wells). 
The  second  assistant,  Herr  L.  Stutz,  makes  regular  observations  with 
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the  transit  instrmnent  for  the  time-service  of  the  ohserv’atory,  and 
also  observes  moon-culininations  and  right  ascensions  of  the  fiindanien- 
tal  stars  for  the  southern  zones  of  the  “  Astrononiische  Gesellschaft.” 

Kew  (1880). — The  magnetical  and  meteorological  observations  and 
observations  for  time  are  kept  np.  Sketches  of  sun-spots  projected  on 
the  photo-heliograph  screen  are  made  in  order  to  continue  Schwabe’s 
enumeration. 

Kiel  (1885). — Observations  with  the  meridian  circle  and  equatorial 
are  continued,  the  equatorial  having  been  provide<l  with  a  new  regis¬ 
tering  apparatus.  The  catalogue  founded  on  the  Helsingfors  Gotha 
zones  is  still  unfinished. 

Lawrence  Observatory. — [See  Amherst.) 

K  is-Kartel  (188G). — Private  observatory  of  Ihiron  Podmaniczky,  near 
Budapest,  Hungary.  The  princii)al  instrument  is  a  7-inch  refractor 
by  Merz,  with  a  mounting  by  Cooke.  The  work  commences  next  year 
with  double-star  measures  and  physical  observations  of  the  sun,  moon, 
and  planets. 

La  Plata  Observatory  (1880). — The  Government  of  the  province  of 
P>uenos  Aires  is  fitting  up  in  La  Plata  an  observatory  which  is  to  have 
a  31.5  inch  reflector,  an  equatorial  coude  of  17  inches,  an  8-inch  transit, 
a  large  Thollon  spectroscope  with  objective  of  0.8  inches,  apparatus  for 
celestial  photography,  and  numerous  smaller  instruments.  A  time- 
service  will  be  instituted,  and  a  large  amount  of  geodetic  work  will  be 
done,  including  the  measurement  of  an  arc  of  a  meridian.  The  ob¬ 
servatory  is  to  be  under  the  direction  of  M.  Beuf,  late  an  oflicer  in  the 
French  navy. 

Leipzig  (1885). — Dr.  Harzer  has  gone  to  Pulkowa,  and  has  been  suc¬ 
ceeded  at  Leipzig,  by  Herr  Schnaiider.  The  zone  observations  and 
necessary  reductions  are  being  advanced  as  rapidly  as  possible.  The 
e(piatorial  has  been  used  on  comets  and  star  clusters. 

Leyden  Observatory  (1885). — Prof.  H.  G.  van  de  Sande  Bakhuyzen’s 
report  is  for  the  year  ending  September  15,  188.5.  The  new  10^-inch 
ecpiatorial,  with  objective  by  Clark,  and  mounting  by  Repsold,  is  rea<ly 
for  use.  The  7-iuch  refractor  was  used  for  observations  of  comets.  A 
series  of  measurements  of  artificial  disks  was  made  with  Airy’s  double¬ 
image  micrometer  for  the  purpose  of  determining  the  systematic  errors 
of  the  measures  of  the  diameters  of  Mars  and  Uranus  obtained  in  for¬ 
mer  years.  The  meridian  circle  was  devoted  to  observations  of  fairly 
bright  circumi)olar  stars.  Some  progress  has  been  made  with  the  re¬ 
ductions  of  the  zone  observations,  1874-’70. 

LicTc  Observatory  (1880). — The  Lick  Observatory  will  soon  be  counted 
as  one  of  the  active  observatories  of  America.  The  formal  opening 
and  transfer  to  the  University"  of  California  can  not  take  jilace  until  the 
great  telescojie  is  mounted  (probably  in  the  summer  of  1887),  but  Pro¬ 
fessor  Holden  already  has  one  assistant  at  work — Mr.  Keeler,  who  has 
been  Professor  Langley’s  assistant  at  Allegheny  for  a  number  of  years. 
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The  crown  and  flint  lenses  for  the  dfi-inch  objective  arrived  safely  at 
Mount  Hamilton  on  Heceinber  27,  1880,  and  have  been  packed  away 
in  a  fire  proof  vault  in  readiness  for  the  mounting. 

It  IS  the  intention  to  provide  three  lenses,  the  third  a  “  photographic 
corrector”  which  can  be  slipped  on  in  front  of  the  other  two.  The 
Clarks  found  that  the  first  piece  of  glass  sent  them  for  this  lens  showed 
signs  of  internal  strain  due  to  insullicient  annealing,  and  the  work  of 
figuring  wjus  only  undertaken  at  the  risk  of  the  makers,  Feil  &,  Co. 
The  susjiicion  of  strain  proved  well  founded,  for  the  disk  burst  into 
three  ])ieces  while  upon  the  grinding  tool.  Another  disk  will  be  ])ro- 
cured  and  should  be  ready  by  June  1, 1887.  The  cost  of  the  objective 
was  $r)2,000.  The  photographic  lens  will  add  several  thousand  dollars 
to  this.  The  recent  death  of  Feil  p6re  may  cause  serious  delay  in  ob¬ 
taining  the  glass  for  the  third  lens. 

The  mounting  is  under  way  in  the  work.shops  of  Messrs.  Warner  & 
Swasey,  of  Cleveland,  Ohio,  and  will  bo  delivered  at  Mount  Hamilton 
in  June,  1887,  for  $12,()0fi.  It  will  contain  many  novel  devices,  among 
them  an  application  of  a  modified  form  of  the  bicycle  ball-bearings  to 
the  right  ascension  and  declination  axes,  which  will  insure  great  ease 
of  movement.  The  driving  clock  will  have  an  electrical  control. 

The  hemisiiherical  dome  of  70  feet  interior  diameter  has  been  built 
by  the  Union  Iron  Works,  of  San  Francisco,  for  $50,800.  The  question 
of  an  observing  chair  has  been  met  by  adopting  Grubb’s  plan  of  mov¬ 
ing  the  floor  vertically  10  feet.  Some  such  arrangement  becomes  ab¬ 
solutely  necessary  when  we  consider  that  the  “  siiectroscopic  length” 
of  the  telescope  is  some  5  feet  more  than  the  visual  length,  and  the 
photographic  length  some  8  feet  less;  the  eye-iiiece  may  be  7  feet  from 
the  base  of  the  dome  when  the  telescope  is  pointed  to  the  zenith,  or  it 
may  be  85  feet  in  the  horizontal  jiosition.  The  floor  will  be  raised  in 
four  minutes  with  a  perfectly  parallel  motion,  by  hydraulic  rams.  The 
cost  of  the  floor  will  be  $14,500.  A  star  si)ectroscope  is  to  be  made  by 
I’.rashear,  of  Pittsburgh,  for  $1,000,  and  the  micrometer  by  Fauth,  of 
"Washington,  for  $750. 

The  total  (!Ost  of  the  observatory  will  be  a  little  over  $500,000,  leav¬ 
ing  nearly  $200,000  available  as  a  permanent  endowment.  The  annual 
income  of  the  observatory  from  all  sources  will  be  about  $20,000. 

In  the  summer  of  188G  Prof.  G.  G.  Comstock  made  an  investigation 
of  the  Eepsold  meridian  circle  and  a  preliminary  determination  of  the 
latitude.  The  resulting  latitude  of  the  north  dome  is  +  87°  20'  2.5".2  ; 
the  longitude  given  by  the  U.  S.  Coast  Survey  is  8’’  G'"  84*^,85  w(’st  of 
Greenwich.  A  time  servic.c  is  in  operation  over  the  whole  Pacific  sys¬ 
tem  of  railways  from  Ogden  to  El  Paso.  Volume  1  of  the  observatory 
imblications  is  in  press,  and  will  be  distributed  in  the  early  summer. 

Professor  Holden’s  plan  for  utilizing  to  the  utmost  the  magnilicent 
equipment  under  his  charge  must  commend  itself  to  every  one.  The 
plan  is  to  relinquish  the  use  of  the  3(»  iuch  equatorial  for  certain  hours 
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of  each  day  to  distinguislied  astronomers,  specialists,  who  may  wish  to 
turn  its  enormous  power  upon  some  one  of  the  many  unsolved  prob¬ 
lems  of  astronomy.  Such  astronomers  may  be  invited  to  visit  the 
observatory  for  periods  of  several  months,  and  will  be  given  every 
l)ossible  facility.  The  legislature  of  California  has  provided  money  for 
a  ])ermanent  support  of  the  observatory. 

Lund  (1885). — Dr.  Dun6r  is  principally  occupied  with  stellar  spectra 
and  variable  stars.  Herr  Laurin  has  observed  with  the  meridian  in¬ 
strument  a  number  of  stars  with  large  proper  motion. 

McCormicIi  Observatory. — Professor  Stone’s  report  for  the  year  end¬ 
ing  June  1, 1880,  states  that  the  20  inch  equatorial  has  been  employed 
chiefly  in  examining  and  sketching  southern  nebulm.  The  nebula  in 
Orion  and  the  Trifid  and  Omega  nebuhe  have  received  special  attention; 
many  others  have  been  studied,  and  two  hundred  and  thirty-three  new 
nebula}  have  been  discovered.  “The  features  seen  indicate  that  the 
performance  of  the  instrument  employed  surpasses  that  of  any  of  the 
great  reflectors  which  have  been  used  in  the  examination  of  nebuhe.” 
Double  stars,  comets,  and  occultations  by  tlie  moon  have  also  been  ob¬ 
served.  Observations  with  the  small  equatorial  for  the  revision  of  the 
23°  zone  are  now  practically  completed.  Electric  lamps  are  used  for 
illuminating  the  circles  and  field  of  the  great  equatorial,  and  have 
proved  most  useful.  The  45-foot  dome  revolves  as  easily  as  when  first 
erected. 

The  cost  of  the  observ^atory  building  and  instruments  was  about 
870,0(K),  of  which  $04,000  was  the  gift  of  Leander  J. .McCormick.  A 
working  fund  of  $25,000  was  given  by  William  II.  Vanderbilt,  and  an 
endowment  of  the  directorship  of  $50,000  was  subscribed  by  thealumni 
of  the  University  of  Virginia. 

Professor  Stone  is  assisted  by  Mr.  F.  P.  Leavenworth  and  Mr.  F.  Mul¬ 
ler.  Part  2  of  volume  i,  on  the  great  comet  of  1882,  and  part  3,  on  the 
nebula  of  Orion,  have  been  issued  during  the  year. 

McGill  College  Observatory  (188G). — A  most  thorough  discussion  of  a 
series  of  longitude  observations  by  Professor  McLeod,  at  McGill  Col¬ 
lege,  and  Professor  Rogers,  at  Harvard  College  Observatory,  has  been 
j)ublished:  the  resulting  longitude  of  the  pier  of  the  transit  instrument 
at  McGill  Observatory  being  4’'  54'"  18®.543  i  0».043  west  of  Greenwicth. 
The  center  of  the  dome  of  the  Harvard  Observatory  is  assumed  to  bo 
in  longitude  4^  44'"  3()®.903  rt  ()''.041  west  of  Greenwich. 

Melbourne  — Mr.  Ellery  has  published  the  first  installment  of 
observations  of  southern  nebula}  made  with  tiie  great  Melbourne  re¬ 
flector  from  1809  to  1885.  A  description  of  the  great  4-foot  Cassegra  in- 
ian  reflector  is  given  ;  and  there  are  several  lithographs  of  small  nebulm. 
Some  fine  results  have  been  obtained  in  photography  both  of  the  moon 
and  of  stars  and  nebuhe. 

Mexico.  See  Tacmbaya. 

Milan. — The  18-inch  Merz-Repsold  refractor  was  mounted  and  ready 
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for  work  in  May,  1886.  The  8-iiich  glass  has  been  nsed  for  double  stars, 
comets,  etc.  Messrs.  Eajna,  Porro,  and  Abetti  have  been  engaged  in 
geodetic  work. 

Morrison  Observatory  (1886). — The  work  of  the  equatorial  for  1886 
has  consisted  of  a  series  of  observations  on  eoinets  Fabry,  Barnard, 
and  Finlay  (reduced  and  published  or  ready  for  ])ublication) ;  physical 
observations  of  Jupiter  and  phenomena  of  Jupiter’s  satellites,  with  a 
few  observations  of  occultatioiis  by  the  moon.  The  meridian  circle  can 
be  used,  at  present,  only  for  time  observations  and  for  the  determina 
tion  of  such  star-places  as  are  needed  in  equatorial  work.  A  daily  and 
efficient  time-service  is  maintained  on  railroads  extending  to  St.  Louis, 
Chicago,  and  Kansas  City,  and  thence  south  and  southwest.  Meteor¬ 
ological  observations  are  kept  up  with  regularity. 

Professor  Pritchett  has  prepared  a  small  volume  of  the  uiq)ublished 
observations  of  former  years.  This  is  now  passing  through  the  press, 
and  will  be  distributed  as  soon  as  practicable.  The  expense  of, publi¬ 
cation  is  borne  by  Mrs.  Berenice  Morrisoii  Fuller,  the  founder  of  the  ob¬ 
servatory. 

The  annual  income  of  the  observatory  is  82,160.  This  covers  all  ex¬ 
penses,  including  salaries.  The  director  has  no  assistance,  except  that 
rendered  by  his  daughters,  and  such  as  is  afforded  by  a  boy  in  handling 
the  instruments  and  caring  for  the  rooms. 

Munich  (1885). — The  revision  of  Lamont’s  catalogue  is  progressing 
favorably.  A  number  of  stars  from  the  southern  Durchmnsterung  have 
been  added  to  the  observing  list,  to  till  np  gai)s.  Dr.  Seeliger  has  fin¬ 
ished  a  count  of  the  stars  in  this  southern  extension  of  the  Durchmns¬ 
terung  similar  to  the  one  already  i)ublished  for  stars  of  the  northern 
hemisphere.  Dr.  Bauschinger  was  obliged  to  devote  two  months  of 
the  year  to  “  Militarische  Verptiichtungen.” 

Nice  (1886). — The  refractor  of  30  inches  was  provisionally  mounted  in 
August,  and  it  is  stated  that  the  trials  with  it  have  given  most  excel¬ 
lent  results. 

O'Qyalla  (1885). — The  main  work  of  the  observatory  has  been  the  ex- 
l)erimental  determination  of  the  mechanical  energy  of  the  radiations 
of  thirty-four  stars  of  the  first  and  second  magnitude.  The  spectro¬ 
scopic  “  Durchmnsterung  ”  of  a  zone  0®  to  15°  is  nearly  completed. 
Sun-spots  are  observed  regularly. 

Oxford  University  Observatory  (1886). — Professor  Pritchard’s  report 
was  read  to  the  board  of  visitors  on  June  16.  The  photometrie  meas- 
uremen't  of  the  magnitudes  of  an  equatorial  zone  of  stars  has  been  un¬ 
dertaken.  Attention  will  be  given  to  astronomical  photography — a 
department  of  work  for  which  the  observatory  is  well  equipped — di¬ 
recting  investigations  to,  first,  the  relation  which  exists  between  the 
photometric  and  the  photographic  magnitude  of  stars;  second,  the  ri*- 
liable  uniformity  of  the  photographic  film;  third,  the  amount  of  astro¬ 
nomical  accuracy  attainable  on  the  same. 
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Palermo  (1885). — New  comets,  shooting  stars,  solar  spots,  and  pro¬ 
tuberances  have  been  observed ;  drawings  have  been  made  of  the 
planets,  and  atmospheric  phenomena  have  been  studied. 

Paris  (1885). — The  report  of  Admiral  Mouchez,  presented  to  the 
council  on  the  22d  of  January,  188G,  gives  especial  prominence  to  the 
work  in  astronomical  photography.  A  reproduction  is  given  of  a  pho¬ 
tograph  of  the  Pleiades  taken  by  the  Henry  Brothers,  and  also  an  il¬ 
lustration  of  the  instrument  employed.  SVe  have  already  referred  to 
many  of  the  interesting  results  obtained.  Three  instruments  have 
been  used  for  photography;  the  first  (aperture  G.3  inches),  the  exper¬ 
imental  instrument  used  in  1884,  has  been  emifioyed  in  photometric 
researches.  The  second  is  a  smaller  instrument,  aperture  4.3  inches, 
for  ])hotographing  large  comets  and  extended  groups  of  stars.  The 
third  is  the  equatorial  of  13  inches  aperture,  with  which  the  more  im¬ 
portant  work  has  been  done. 

The  routine  work  has  not,  however,  suttered ;  in  the  meridian  service 
over  sixteen  thousand  observations  have  been  made  by  sixteen  difier- 
ent  observers;  the  instrument  devised  by  M.  La3wy,  the  equatorial 
coude,  has  been  used  for  the  observation  of  comets  and  minor  planets, 
and  the  time-service,  meteorological  department,  etc.,  are  all  in  a  most 
satisfactory  condition.  The  reductions  for  the  great  catalogue  were 
completed  up  to  8**  right  ascension.  The  catalogue  has  been  printed  up 
to  number  3,800. 

Plonsk  (1885). — Comets,  double  stars,  etc.,  have  been  observed,  and 
an  interesting  study  of  the  atmospheric  lines  of  ihe  spectrum  has  been 
undertaken.  Dr.  Jedrzejewicz,  the  director,  has  made  a  new  deter¬ 
mination  of  the  geographical  co-ordinates  of  the  observatory  with  the 
following  result:  Latitude,  +52°  37'  40";  longitude,  27"‘  57®.07  east 
of  Berlin. 

Potsdam  (1885). — Dr.  Vogel’s  most  interesting  report  occupies  more 
than  ten  pages  of  the  Vierteljahrsschrift  (vol.  21,  pp.  132-142).  The 
instruments  have  been  improved  in  many  minor  details,  and  several 
pieces  of  subsidiary  apparatus  have  been  added.  Drs.  Miiller  and 
Kempf  have  devoted  considerable  time  to  finishing  the  new  determina¬ 
tion  of  wave-lengths  of  the  Fraunhofer  lines.  Drs.  Vogel  and  Wilsing 
have  been  at  work  upon  the  spectra  of  new  stars,  spectra  of  comets,  and 
spectra  of  solar  spots  and  i^rotuberances.  Dr.  Miiller  has  made  a  num¬ 
ber  of  photometric  observations  of  the  major  and  minor  planets,  while 
Dr.  Wilsing  has  observed  variable  stars.  Dr.  Lohse  has  made  a  series 
of  drawings  of  Jupiter,  and  has  obtained  one  hundred  and  forty-six 
photographs  of  the  sun ;  these  latter,  taken  in  connection  with  Dr. 
Spoerer’s  telescopic  observations,  will  furnish  ample  material  for  the 
history  of  the  spots.  Dr.  Lohse  has  also  continued  his  series  of  photo¬ 
graphs  of  star-clusters  with  gratifying  success.  Dr.  Wilsing  has  carried 
on  a  very  interesting  series  of  experiments  to  determine  the  density  of 
the  earth.  The  third  i)art  of  volume  four  and  the  fifth  volume  of  the 
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Annals  have  been  published.  The  library  has  increased  to  about  thirty- 
seven  hundred  volnines. 

Prague  (1885). — Professor  Safarik  has  devoted  his  attention  to  varia¬ 
ble  stars. 

Princeton  (1880). — The  23-inch  equatorial  has  been  used  by  Professor 
Young  in  niicroinetrical  work  ui)on  close  double  stars,  the  satellites  of 
Uranus  and  Neptune,  the  surface  markings  of  Jupiter,  and  the  details 
of  Saturn.  Comets  are  observed  when  they  have  become  diflicult  ob¬ 
jects  for  smaller  instruments.  Occasional  spectroscopic  observations 
are  made  of  sun-spots,  prominences,  and  comets.  The  institution  has 
no  endownnent  wdiich  would  make  it  possible  to  undertake  any  extensive 
or  continuous  i^rogramme  of  work.  The  small  observatory  is  used 
almost  entirely  for  instruction  in  practical  astronomy,  this  i)art  of  the 
work  being  under  the  immediate  supervision  of  Professor  IVIcNeill. 

PulJcotca  (188G). — The  annual  report  of  Dr.  Struve  is  for  the  year 
ending  May  25,  188G.  The  great  routine  w’ork,  the  determination  of 
star-positions,  has  been  continued  as  in  former  years.  The  30  inch  re¬ 
fractor,  in  the  hands  of  Dr.  Ilermann  Struve,  has  been  employed  in 
observing  the  faint  double  stars  of  Burnham’s  catalogue,  the  satellites 
of  Mars,  Saturn,  and  Neptune,  the  Maia  nebula  and  Nova  Andromedm, 
which  w’as  easily  visible  on  January  27.  Dr.  Ilermann  Struve  si)eaks  in 
the  highest  terms  of  the  instrument,  both  as  regards  its  oi)tical  power 
and  its  mounting,  the  movement  of  the  dome,  etc.  Backlund  has  meas¬ 
ured  with  the  4-inch  heliometer  the  positions  of  Jupiter’s  satellites,  for 
a  determination  of  the  mass  of  the  planet  and  the  orbits  of  the  satellites, 
llasselberg  has  been  experimenting  upon  photography  of  the  solar  spec¬ 
trum.  The  observatory  has  met  with  a  severe  loss  in  the  recent  death 
of  ITerr  Wagner. 

Radeliffe  Observatory  (188G). — Observations  have  been  made  of  the 
sun,  the  moon  throughout  the  lunation,  occnltations  by  the  mohn,  and 
the  phenomena  of  Jupiter’s  satellites.  Volume  41,  containing  re.sults 
for  1883,  has  been  published. 

Rio  Janeiro  (188G). — M.  Cruls  announces  that  the  observatory  is  to 
be  transferred  to  a  new  site,  nearly  on  the  same  parallel  as  the  ])resent 
observatory,  but  two  minutes  of  time  farther  west.  IM.  Cruls  has  been 
commissioned  by  the  Emperor  of  lirazil  to  have  a  photographic  appa¬ 
ratus  constructed  similar  to  that  at  Paris,  in  order  to  co-operate  in  the 
proposed  photographic  survey  of  the  heavens. 

Rousdon  (188G). — A  private  observatory  erected  in  1884  and  1885  by 
Mr.  Cuthbert  E.  Peek  at  Eousdon,  near  Lyme  Kegis,  Devon,  England. 
The  principal  instruments  are,  a  G. 4-inch  equatorial  objective  by  Meiz, 
mounting  by  Cooke,  a  2  inch  Troughton  &  Simms  transit,  chronometers, 
etc.  Beneath  the  equatorial  room  is  a  laboratory  which  is  also  litted 
for  photography.  In  188G  the  comets  of  the  year  and  a  list  of  long- 
])erio<l  variables  were  observed,  and  transit  observations  were  made  for 
rating  the  chronometers.  A  volume  containing  ob.servations  of  comets, 
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Nova  Andromeda?,  etc.,  and  meteorolo'^ical  observations  from  1S82  to 
188o  has  been  published. 

iSmith  College  Observatory. — Professor  Todd  includes  in  his  rei)ort  of 
the  Amherst  Observatory  a  brief  account  of  an  observatory,  tlie  con¬ 
struction  of  wliich  he  has  supervised  for  flie  trustees  of  Smith  College 
(for  young  women),  at  Northampton,  Massachusetts.  A  one-story  brick 
building  is  divided  into  an  c(piatorial  room,  photographic  dark-room, 
library,  clock-room,  and  transit-room.  The  equatorial  is  of  11  inches 
aperture,  the  objective  by  the  Clarks,  and  mounting  by  Warner  & 
Swasey.  Incandescent  lamps  are  provided  for  the  illumination  of  the 
circles  and  micrometers.  The  transit-room  will  contain  a  4-inch  merid¬ 
ian  circle.  The  ai)proximate  position  of  the  new  observ^atory  is:  Lati¬ 
tude,  -f  42°  JO'  7";  longitude,  4’‘ 50“'  32».9  west  of  Greenwich. 

t^outh  Evanston  (188G). — Dr.  Marshall  1).  Ewell  has  erected  a  small 
private  observatory  at  South  Evanston,  Cook  County,  Illinois,  10.8 
miles  north  of  Chicago.  Tlie  equatorial  is  a  G.finch  Clark  refractor 
mounted  on  a  pier  made  of  Portland  cement  and  tine  gravel  so  as  to 
form  practically  a  single  piece  of  rock  from  top  to  bottom.  The  dome 
is  12  feet  in  diameter,  built  with  ash  ribs  covered  with  tin,  and  turns 
on  six  iron  wheels.  The  observatory  is  also  provided  with  a  2:^  inch 
Troughton  &  Simms  transit,  sidereal  and  mean-time  chronometers, 
and  minor  ai)paratu8. 

Stockholm  (1885). — Investigations  upon  the  motions  of  the  different 
members  of  the  solar  system  have  absorbed  the  attention  of  the  director 
and  his  assistants.  The  mean  motions  of  the  apsides  of  the  planets 
Jupiter,  Saturn,  and  Uranus  are  found  to  differ  sensibly  from  the 
values  assigned  by  Leverrier.  Herr  Shdanow  has  continued  Gyld<5n’s 
researches  upon  the  lunar  theory',  and  Dr.  Ilarzer  has  contributed  a 
valuable  memoir  upon  the  motion  of  Hecuba. 

Strassburg.—Ur.  Schur,  previous  to  his  departure  for  Gottingen,  where 
ho  takes  Klinkerfiies’  place,  published  a  report,  dated  IMay  G,  188G,  sup¬ 
plementary  to  his  annual  report  of  July,  1885.  The  principal  meridian 
work  was  upon  southern  stars  in  the  extension  of  the  Durchmusterung, 
and  Auwers’  eighty-three  southern  fundamental  stars  and  refraction 
stars.  The  moon  was  observed  with  the  altazimuth ;  comets  with  the 
refractor.  Dr.  Kobold  succeeds  Herr  Schur.  Dr.  Winnecke  has  been 
retired,  at  his  own  request,  on  account  of  ill  health. 

Tacuhaya  (1885).— The  Observatorio  Nacional,  formerly  at  Chapulte- 
pec,  is  now  at  Tacubaya,  about  G  miles  from  the  city  of  Mexico.  The 
linal  value  of  the  longitude  of  the  large  meridian  circle,  from  exchanges 
in  1885  with  St.  Louis,  is  G"  3G“'  4G».54  ±  0«.02  west  of  Greenwich. 
(Astron.  Jour.,  7  :  G2.) 

Taschkent  (1885). — The  refractor  was  emidoyed  principally  in  observ¬ 
ing  sunsimts;  comets  and  occultations  were  also  observed.  The  merid¬ 
ian  circle  furnished  the  places  of  a  number  of  comparison  stars  for 
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comets  and  planets.  Geographical  positions  were  determined  for  six 
towns  in  central  Asia. 

Temple  Observatory  (1886). — Observations  of  double  stars  have  been 
continued,  and  spectroscopic  observations  “to  determine  the  motion  of 
stars  in  the  line  of  sight. 

♦  United  States  Naval  Observatory  (1886). — No  material  change  has 
been  made  in  the  character  of  the  work,  rrofessor  liall  has  used  the 
26  inch  refractor  in  observations  of  Saturn,  of  double  stars,  and  of 
satellites ;  and  also  for  determinations  of  stellar  parallax.  No  deteriora¬ 
tion  of  the  objective  has  been  noticed  since  it  was  repolished  ten  years 
ago. 

The  transit  circle  has  been  employed  in  observations  of  the  sun, 
moon,  planets,  and  such  stars  as  are  necessary  to  complete  the  data 
for  a  transit-circle  catalogue,  which  will  contain  all  of  the  miscellaneons 
stars  observed  since  the  instrument  was  mounted,  twenty  years  ago. 
The  reductions  are  somewhat  behindhand  on  account  or  the  inade¬ 
quate  computing  force.  The  9.6-inch  equatorial  has  been  used  in  the 
observation  of  .comets,  asteroids,  and  the  occultation  of  stars  by  the 
moon  ;  and  the  Kepsold  meridian  circle  at  Annapolis  temporarily,  under 
the  direction  of  the  Superintendent  of  the  Washington  Observatoiy,  in 
the  observation  of  a  list  of  southern  stars.  The  revision  of  Yarnall’s 
catalogue  and  the  reduction  of  recent  observations  with  the  prime 
vertical  instrument  are  progressing  favorably.  Photograi)hs  of  the  sun 
have  been  taken  with  the  photo-heliograph  used  during  the  transit  of 
Venus.  Ninety-eight  negatives  showing  spots  were  secured  between 
January  11  and  September  30,  1886. 

'I'he  extensive  time-service  of  the  observatory  is  in  an  efiicient  state, 
and  the  chronometer  tests  inaugurated  a  few  years  ago  have  ])roved  of 
great  benefit  to*^he  naval  service.  Considerable  attention  has  also 
been  given  to  the  examination  of  nautical  instruments,  thermometers, 
etc.,  for  the  Navy. 

The  volume  for  1882,  and  Appendices  i,  ii,  and  in  to  the  volume  for 
1883  have  been  distributed. 

Commodore  Belknap  was  relieved  from  duty  as  Superintendent  on 
June  7,  1886,  by  Commander  A.  D.  Brown,  and  Commander  Brown  on 
November  15  by  Capt.  Robert  L.  Phytbian. 

The  expenses  of  the  observatory  are  met  by  annual  ai)propriations 
from  Congress,  the  naval  ofticers  (including  j)rofessors)  receiving  the 
pay  of  their  respective  ranks.  The  pay  of  fourteen  ofticers  attached  to 
the  observatory  December  1,  1886,  aggregated  $31,400. 

The  specific  appropriation  for  the  observatory  for  the  year  ending 
June  30,  1886,  contains  the  following  items:  For  pay  of  three  assistant 
astronomers,  $.’T,600;  one  clerk,  $1,800;  instrument  maker,  $1,500;  four 
watchmen,  $4,880 ;  assistant  for  the  26  inch  equatorial,  $720;  gardener, 
$  1,000  ;  seven  laborers,  $4,620 ;  for  miscellaneous  computations,  $  1 ,200 ; 
purchase  of  apparatus  ami  material  for  rei)airs  of  instruments,  $2,500; 
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library,  $1,000 ;  rei)airs  to  buildings,  fuel,  gas,  furniture,  stationery,  and 
contingent  expenses,  $3,900;  freight  on  observatory  publications  sent 
to  foreign  countries,  $3GG.  The  entire  annual  cost  of  the  maintenance 
of  the  observatory  may,  therefore,  be  put  at  about  $58,500 $50,700 
being  for  salaries  and  wages,  and  nearly  $7,800  for  other  expenses.  The 
item  ot  salaries  will  vary  considerably,  of  course,  with  the  number  and 
rank  of  lino  officers  on  duty,  and  it  should  be  borne  in  mind  that  sev¬ 
eral  of  the  officers  are  engaged  upon  work  carried  on  at  the  observatory 
as  a  naval  institution. 

The  sum  of  $100,000  is  now  available  for  the  erection  of  a  now  obser¬ 
vatory,  and  the  plans  prepared  six  or  eight  years  ago  are  being  revised, 
with  a  prospect  of  beginning  work  upon  the  now  buildings  in  the  course 
of  a  few  months.  The  total  cost  of  the  buildings  is  limited  to  $400,000. 

Warner  Observatory.— Dr.  Swift  has  confined  himself  to  the  discovery 
of  new  nebula)  and  the  search  for  comets.  The  instruments  are :  A 
IG-inch  (dark  equatorial,  provided  with  a  filar  micrometer  and  many 
convenient  accessories  ;  a  4^-inch  comet-seeker,  and  a  sidereal  clock  by 
Howard.  A  spectroscope,  to  cost  $1,000,  has  been  ordered  from  Alvaii 
Clark  &  Sons.  A  description  of  the  observatory,  with  its  instruments 
and  work  from  1883  to  188G,  has  been  published  as  volume  i  of  the  ob¬ 
servatory  publications.  This  volume  contains  a  list  of  four  hundred  and 
nine  nebula)  discovered  since  July  9, 1883  (it  is  stated  that  five  hundred  • 
and  forty  have  been  discovered  in  all),  a  list  of  the  Warner  astronom 
ical  prizes,  and  the  full  text  of  the  Warner  prize  essays  on  comets  and 
on  the  red  “  sky-glows.” 

Vanderbilt  University  Observatory^  Uashville,  Tenn.— Tim  observa¬ 
tory  is  supplied  with  the  following  instruments : 

Six-inch  equatorial  refractor,  by  T.  Cooke  &  Sons,  8-foot  focus,  with 
hour  circle  divided  to  single  minutes,  and  subdivided  to  2®  by  opposite 
verniers ;  and  declination  circle  divided  to  10'  and  read  by  two  verniers 
to  10".  There  is  also  a  third  vernier  reading  to  15",  used  for  setting 
in  declination,  and  read  by  the  observer  at  the  eye-piece  with  a  small 
telescope.  The  instrument  is  supplied  with  eight  eye-pieces,  ranging 
from  GO  to  GOO,  and  filar  micrometer  (bright  field,  dark  wires  only).  A 
revolving  disk  with  colored  glasses  gives  a  change  of  color  of  field,— a 
red  one  being  found  most  useful,  as  it  seems  to  permit  observations  of 
fainter  objects  with  sufficient  distinctness  of  the  wires.  A  ring  microm¬ 
eter  (not  belonging  to  the  observatory)  is  also  used  with  the  eipiatorial. 
A  good  driving  clock  gives  a  steady  motion  to  the  telescope.  Two 
siiectroscopes  belong  to  this  instrument— one,  a  direct-vision  spectro¬ 
scope  by  Merz  &  Mahler,  the  other  by  Grubb. 

The  equatorial  room  is  surmounted  by  a  hemisjiherical  dome,  revolv¬ 
ing  readily  by  hand  on  twelve  pairs  of  wheels.  Tlie  shutter  is  of  light 
corrugated  iron,  in  two  sections;  the  upper  section,  two-tliirds  of  the 
entire  length,  passes  through  the  zenith  to  the  back  of  tlie  dome  ;  the 
other  part  is  drawn  to  one  side,  running  on  two  light  wheels,  upon 
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a  projecting  platform.  This  instrument  has  been  used  during  the  past 
year  in  the  observation  of  comets,  uebnlm,  and  the  phuiets,  and  other 
iniseellaneoiis  work.  Positions  of  all  the  comets  have  been  obtained 
with  either  the  ring  or  tilar  micrometer.  Some  experiments  in  celestial 
photography  have  been  carried  on,  and  good  views  of  the  moon  obtained. 
The  instrument  cost  about  $1,900. 

A  4-inch  meridian  circle,  by  Ertel,  with  circles  20  inches  in  diameter, 
divided  to  3'.  On  flie  east  pier  is  mounted  a  frame  carrying  four  micro¬ 
scopes  which  read  the  circle  to  0".o.  The  reticule  consists  of  thirteen 
vertical  and  two  horizontal  wires.  The  lield  or  threads  are  illuminated 
at  will.  This  instrument  is  reversible,  and  cost  about  $1,400. 

The  chronograph  is  one  of  Warner  &  Swazey’s  latest  designs,  and 
is  used  with  either  the  equatorial  or  meridian  circle.  Cost,  $375.  The 
sidereal  clock,  by  Dent,  cost  $500.  The  mean  time  clock,  by  Howard, 
cost  $400. 

There  is  also  a  3-inch  altazimuth,  by  Cooke;  and  a  5  inch  portable 
refractor,  by  IJyrne.  This  latter  instrument  is  not  the  property  of  the 
observatory.  With  it  Protessor  P>arnard  has  discovered  a  large  num¬ 
ber  of  comets. 

The  observatory  building  consists  of  a  transit  room,  an  ecpiatorial 
room,  and  two  computing  rooms.  The  equatorial  room  is  on  the  second 
lloor,  and  is  reached  by  a  si)iral  staircase. 

Washburn  Observatory  (1886). — This  fine  observatory  ])ossesses  a  15^- 
iiicli  Clark  equatorial,  with  filar  micrometer,  a  Kepsold  meridian  circle, 
one  sidereal  and  two  mean-time  clocks,  a  chronograph,  chronometers, 
etc.,  besides  the  excellent  C-inch  equatorial  which  formerly  belonged 
to  Mr.  S.  W.  Burnham,  and  with  which  his  first  observations  and 
measurejiients  of  double  stars  were  made.  This  latter  e<iuatorial, 
together  with  a  Pautli  3-inch  transit,  is  mounted  in  a  separate  build¬ 
ing  of  wood,  called  the  students’  observatory.  The  main  building 
has,  besides  the  rooms  for  the  meridian  circle  and  the  large  dome 
for  the  equatorial,  a  separate  clock  and  computing  room,  a  room  lor 
the  electrical  switch-board,  time  relays,  etc.,  and  a  well  furnished 
room  for  a  library  and  director’s  study.  There  are  also  sleeping 
rooms  for  two  assistants,  one  of  whom  is  the  meteorological  observer 
whose  records  are  printed  in  the  annual  volumes  of  the  observatory. 
The  officers  of  the  observatory  are  a  director,  two  assistant  astromoners 
(one  of  whom  is  a  lady),  the  meteorological  observer,  and  a  janitor. 
The  library  of  the  observatory  is  maintained  by  the  generosity  of  the 
Hon.  Cyrus  Woodman,  of  Cambridge,  Massachusetts,  who  has  given, 
for  this  purpose,  the  sum  of  $5,000.  One  half  the  yearly  interest  from 
this  sum  is  available  for  the  purchase  of  new  books,  the  other  half 
going  to  increase  the  principal  until  it  reaches  a  specified  sum.  The 
‘‘publications”  are  printed  at  the  expense  of  the  State,  and  are  issued 
when  circumstances  warrant.  Four  volumes  have  already  been  issued, 
and  a  fifth  is  nearly  ready  for  publication, 
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The  entire  outfit  of  the  observatory,  in  instruments  and  buildinj^s,  is 
due  to  tlie  iniinilicence  of  tlie  late  (lovernor  Cadwallader  C.  Washburn, 
and  cost  not  far  from  8o0,()00.  A  detailed  list  of  the  cost  of  some  of 
the  instruments  is  j^iven  in  the  volumes 'of  i)ublications  of  the  observa¬ 
tory.  All  salaries  and  running  expenses  are  paid  by  the  regents  of 
the  university  from  the  general  fund.  These  have  heretofore  amounted 
to  about  $5, ()<>()  annually. 

After  the  dei)arture  of  Professor  Holden,  in  December,  1885,  the  as¬ 
sistants  of  the  observatory,  jVIr.  Milton  Updegralf  and  Miss  Alice  Land), 
comi)leted  the  observations  and  reductions  of  the  three  hundred  and 
three  star  list,  and  the  reading  of  the  proof-sheets  for  the  publication  of 
A'olume  IV  (1885)  of  the  observatory  rei)orts.  During  the  early  sum¬ 
mer  of  1800  a  careful  study  of  the  division  errors  of  si^ecial  diameters 
of  the  meridian  circle  was  undertaken;  also  of  its  horizontal  iiexure. 
Observations  of  the  latitude  made  with  the  meridian  circle  since  its 
first  ]nounting  shoAV  a  discordance  between  circle  east  and  circle  west 
of  about  1".  Tlie  cause  of  this  is  now  an  object  of  study,  and  is  be¬ 
lieved  to  be  mainly  due  to  Iiexure.  The  large  equatorial  has  been  ke[)t 
employed  upon  double  stars,  and  in  January,  1887,  a  series  of  measure¬ 
ments  was  made  with  itsvfilar  micrometer  upon  the  position  of  Sappho 
(80)  at  opposition.  An  index  to  those  stars  in  the  six  Greenwich  cata¬ 
logues  not  occurring  in  Flamsteed,  has  been  iirepared  by  Miss  Lamb, 
and  will  be  ])nblished  in  volume  v. 

The  usual  routine  work  of  the  observatory,  such  as  controlling  the 
clocks  in  the  city  of  Madison,  the  time  bells  in  the  university  recita¬ 
tion  rooms,  and  the  daily  furnishing  of  time-signals  to  the  railroads 
entering  Madison,  has  been  faithfully  attended  to.  Professor  Holden’s 
successor  as  director  of  the  observatory  is  Prof.  John  E.  Davies. 

Washington  TJnivcrsitij  Observatory,  ISt.  Louis  (188G). — Instruction  in 
theoretical  and  j)ractical  astronomy  is  the  main  object  of  the  observ¬ 
atory.  An  extensive  time-service  is  maintained,  and  the  observatory 
CO  operates  wich  Government  field  parties  in  geodetic  work.  Prof.  H. 
S.  Pritchett  has  one  assistant.  The  income  is  derived  from  the  general 
universit}"  endowment  and  from  the  time-service. 

Woodside  Observatory. — Mr.  Charles  L.  Woodside  has  a  small  private 
observatory  at  East  Boston,  Massachusetts^  its  approximate  position 
being  latitude  +420  22'  39";  longitude  4*^  44"‘  9®  west  of  Greenwich. 
The  principal  instrument  is  a  silvered-glass  reflector  of  inches  aper¬ 
ture  and  5  feet  focal  length  ;  the  mirror  is  by  Brashear,  of  Allegheny, 
and  the  mounting  by  Mr.  Woodside  himself.  This  is  to  be  devoted  for 
several  years  to  a  careful  and  systematic  study  of  the  colors  of  all  stars 
brighter  than  the  sixth  magnitude  visible  at  Boston.  Mr.  Woodside 
has  devised  a  method  of  computing  occultations  which  he  has  described 
ill  the  Sidereal  ^Messenger  for  Ju.y,  188G. 

Yale  College  Observatory  (188G). — For  the  year  ending  June  1,  188G, 
Dr.  Elkin  reports  progress  in  his  work  of  triangulation  in  t  he  Pleiades 
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with  th(3  G-iiich  lielionieter.  lie  proposes  to  observe  ten  of  the  brightest 
stars  in  the  northern  hemisphere  for  parallax.  Mr.  A.  Hall,  jr.,  has  been 
engaged  in  observations  of  Titan  with  the  lieliometer,  with  a  view  to  a 
new  determination  of  the  mass  of  Saturn. 

Zurich  (1885). — Dr.  Endolf  Wolf  is  oceni)ied  almost  entirely  with  sun¬ 
spot  statistics,  lie  fixes  the  last  “maximum”  of  spots  at  1883.9. 

ASTRONOMICAL  INSTRUMENTS. 

Jiurometer  coefficients  for  clods. — Dr.  Diltiker  has  determined  the 
barometric  eoellieient — or  the  variation  in  rate  for  a  change  of  1  milli¬ 
meter  in  the  atmospheric  ])ressure — for  a  Winnerl  clock  with  gridiron 
pendulum  comparing  the  Winnerl  clock  with  the  11=  p])  normal  electric 
clock  at  Xeuchatel  on  each  night  of  observation. 

These  comparisons,  made  between  August,  1884,  and  September, 
1885,  give  an  idea  of  the  intluence  of  the  mode  of  compensation  ni)on 
the  value  of  the  barometric  coefficient.  The  following  table  shows  the 
r(*snlts  obtained  at  Geneva  and  at  several  other  observatories  for  their 
normal  clocks: 


Place. 


CoiiipensatioM. 


15ai'()iiu;tiic 

eoellieient. 


Neiiehatel 
1)0  ... 
Piilkowa  . 
Leyden 
He  rliii _ 


Ziirieli . 

W ash b u rn  Observatory . 


Winnerl,  ^ridiron  pcndnlnni 

Ilipi)  electric  clock . 

Mercury  compensation . . 

. do . • 

. do . 

. do . 

. do . 


0".  010 
0.012 
o.oia 
0 . 01.'-) 
0 . 01.'') 
0 . 015 
0.012 


(l)iill.  astron.,  December,  188G. 

The  new  optical  glass. — Nature  for  October  28,  188G,  contains  an  in¬ 
teresting  account  of  the  experiments  of  Professor  Abbe  and  Dr. 
Schott  in  their  endeavors  to  i)roduce  a  glass  of  such  chemical  compo¬ 
sition  that  it  may  be  possible  to  make  lenses  free  from  the  secondary 
chromatic  aberration  and  other  defects.  For  the  microscope  lenses 
already  made  of  the  new  glass  Professor  Abbe  claims  great  superiority 
in  many  important  respects. 

Electric  illumination. — Prof.  Ormond  Stone,  of  the  McCormick  Ob¬ 
servatory,  uses  for  illuminating  the  circles  and  micrometer  wires  of 
the  great  equatorial,  Edison  incandescent  lamps  of  one-candle  power, 
run  by  what  is  known  as  the  “  Orne  motor  battery,”  or  by  the  “  Edco 
battery,”  the  latter  being  used  where  a  more  continuous  light  is  re¬ 
quired.  The  success  of  the  experiment  here  has  resulted  in  the  use 
of  electricity,  at  least  for  circle  illumination,  at  Wes*t  Point,  Yale  and 
other  observatories. 

In  the  Greenwich  spectroscoi)ic  observations,  “  a  slij)  of  metal  coateil 
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with  Balmain’s  luminous  paint,  inserted  immediately  behind  the  meas¬ 
uring  pointer,  has  been  frequently  employed  to  give  a  phosphorescent 
illumination  of  the  field.” 

Gautier’s  mercury-basiii  for  nadir  and  reflection  observations,  de¬ 
scribed  ill  last  year’s  report,  has  been  tried  at  the  Melbourne  Observa¬ 
tory,  and  giv'es  highly  satisfactory  results. 

We  have  already  referred,  in  the  report  of  the  Lick  Observatory,  to 
the  completion  of  the  3G-inch  objective  and  its  removal  to  Mount 
Uamilton. 

MISCELLANEOUS. 

Astronomical  'prizes. — At  the  meeting  of  the  Paris  Academy  of  Science 
on  December  27,  1888,  the  Lalande  prize  was  awarded  to  Dr.  Backlund 
for  his  work  on  Encke’s  comet;  the  Valz  prize  to  i\I.  G.  Bigonrdaii  for 
investigation  of  personal  equation  in  the  measurement  of  double  stars; 
the  Damoiseau  jirize  to  M.  Souillart  for  his  theoretical  researches  on 
Jupiter’s  satellites,  and  an  encouragement^^  of  1,000  francs  to  .M. 
Obrecht  for  his  study  of  the  application  of  photometry  to  the  eclijises 
of  Jupiter’s  satellites.  The  Bordiii  prize  was  awarded  to  M.  It.  Itadau 
for  his  work  on  the  theory  of  astronomical  refraction. 

The  gold  medal  of  the  Royal  Astronomical  Society  was  awarded  to 
Mr.  G.  W.  Ilill  for  his  researches  on  the  motion  of  the  moon. 

The  Rumford  medal  of  the  Royal  Society,  the  Enmford  gold  and  silver 
medals  of  the  American  Academy  of  Arts  and  Sciences,  and  the  Draper 
medal  of  the  National  Academy  were  awarded  to  Prof.  S.  P.  Langley 
for  his  researches  with  the  bolometer. 

The  Watson  medal  of  the  National  Academj^,  with  an  honorarium  of 
$1(10,  was  awarded  to  Dr.  B.  A.  Gould. 

The  Royal  Society  of  Edinburgh  awarded  the  Makdougall-Brisbane 
prize  to  Dr.  Edward  Sang  for  his  communication  on  the  need  for  decimal 
subdivisions  in  astronomy  and  navigation. 

The  Warner  prizes,  $100  for  each  comet  discovered  (and  announced 
under  certain  conditions),  were  conferred,  in  188G,  as  follows:  Mr. 
Brooks,  $300;  Mr.  Finlay,  $100;  Mr.  Barnard,  $100. 

The  American  Astronomical  Society  of  Brooklyn. — Among  the  papers 
read  in  188G  were:  “The  Earth’s  Temperature,”  by  11.  M.  Parkhurst; 
“Faye’s  Nebular  Speculations,”  by  G.  P.  Serviss;  “Origin  of  Meteor¬ 
ites,”  by  G.  W.  Coakley  and  II.  M.  Parkhurst.  The  president  of  tlie 
society  is  Mr.  S.  V.  White,  the  secretary,  Mr.  G.  P.  Serviss,  Brooklyn, 
New  York. 

Baltimore  Amateur  Astronomical  Society. — A  number  of  gentlemen 
of  Baltimore  have  organized  an  amateur  astronomical  society,  meet¬ 
ing  each  month  for  the  presentation  of  papers  and  discussioii  of  obser¬ 
vations.  Dr.  Hooper,  1425  Linden  avenue,  the  secretary,  has  a  5-iuch 
Clark  eipiatorial ;  Mr.  Gildersleeve  a  G  inch  equatorial  with  object- 
glass  by  Dr.  C.  S.  11  istiiigs  ;  Mr.  Stahu  a  4  iuch  glass,  a  so  by  Dr. 
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Hastings,  and  Mr.  Nuinsen  a  4-incli  Cooke  equatorial,  mentioned  in  the 
report  last  year  under  the  “  Deninore  Observator}-.”  Physical  obser¬ 
vations  are  made  of  the  sun,  moon,  planets,  and  comets.  Mr.  Stalin 
has  kept  a  record  of  sun-spots,  and  has  devised  numerous  ingenious 
accessories  for  his  instruments. 

Astronomical  Journals. — The  re  issue  of  the  “Astronomical  Jour, 
nal”  by  Dr.  Gould  is  cordially  welcomed,  particular!}^  by  American 
astronomers,  who  are  thereby  furnished  with  a  more  prompt  means 
of  intercommunication  than  has  been  heretofore  available.  An  inter¬ 
val  of  twenty- live  years  occurs  after  Ko.  144;  and  Ko.  145,  bearing  the 
date  of  November  2,  1886,  begins  volume  vii.  The  Journal  is  edited 
by  Dr.  Gould,  as  before,  at  Cambridge,  Massachusetts. 

A  new  monthly  astronomical  review,  Eevista  do  Observatorio,  has 
appeared,  under  the  editorship  of  Dr.  Luis  Cruls,  of  the  Imiierial  Ob¬ 
servatory  of  Eio  Janeiro.  The  journal  will  bo  found  interesting  and 
valuable  by  amateurs  and  those  interested  in  the  progress  of  astron¬ 
omy,  as  well  as  by  professional  astronomers. 

We  are  at  the  same  time  obliged  to  record  the  discontinuance  of  the 
Astronoinical  Kegister,  with  the  completion  of  its  twenty-fourth  vol¬ 
ume,  December,  1886,  No.  288. 

The  Influence  of  astigmatism  on  Astronomical  Observations. — It  ap- 
l)ears  from  Professor  Seeliger’s  researches  that  this  malformation  in  the 
eye,  which  is  far  from  uncommon,  exerts  a  greater  inlluence  on  astro¬ 
nomical  measurements  than  is  generally  supi)osed.  Thus,  he  shows 
that  a  systematic  error  in  a  series  of  observed  declinations  amounting 
to  0''.26  may  very  well  be  due  to  it ;  and  it  appears  that  the  discordances 
in  observed  position  angles  of  double  stars — dei)ending  on  the  inclina¬ 
tion  of  the  line  joining  the  components  to  the  vertical — with  which  the 
measures  of  some  observers  are  affected,  may  be  referred  to  the  same 
cause.  (Nature,  November  18,  1886.) 

Determination  of  time. — Dollen  has  described  in  the  Nachrichteii 
(114:  289)  an  expeditious  method  of  obtaining  a  clock  correction  where 
great  refinement  is  not  necessary.  The  observation  is  made  in  the  ver¬ 
tical  of  the  pole-star,  and  tables  have  been  published  by  the  Pulkowa 
Observatory  giving  for  some  sixty  odd  stars  all  the  quantities  which 
are  independent  of  the  latitude,  required  in  the  formula).  The  work  of 
reduction  is  made  as  brief  as  possible. 

An  astronomical  directory. — M.  A.  Lancaster,  the  librarian  of  the 
Brussels  Observatory,  has  published  a  very  useful  list  of  observato¬ 
ries,  their  geographical  co-ordinates,  and  the  astronomers  attached  to 
them ;  of  astronomical  societies  and  institutions,  and  of  reviews  and 
journals  specially  devoted  to  astronomy.  The  little  book  contains  also 
a  list  of  names  and  addresses  of  astronomers  not  attached  to  any  ob¬ 
servatory,  and  of  amateurs,  as  well  as  a  list  of  makers  of  astronomical 
instruments. 

Miss  Olcrke’s  admirable  “  Popular  History  of  Astronomy  during  the 
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Niireteenth  Century”  has  been  so  widely'  reviewed  that  it  seems  unnec¬ 
essary  to  do  more  than  merely  to  mention  it  by  title  here.  TIio  book 
is  “  uuteelinical,”  and  the  “  terse  and  vigorous  ”  style  makes  it  most  in¬ 
teresting  from  beginning  to  end.  There  are  numerous  references  to 
the  original  sources  of  information. 

Professor  Young’s  “Ten  Years’  Progress  in  Astronomy”  has  been  re¬ 
printed  in  the  Sidereal  Messenger  (vol.  G)  and  Nature  (vol.  35). 


ASTRONOMICAL  BIBLIOGRAPHY,  1886. 

The  following  bibliography  is  arranged  by  subjects,  and  contaiusjour- 
nal  articles  and  reprints  from  transactions  of  societies,  as  well  as  more 
formal  publications.  No  pretense  is  made  to  completeness,  even  to  tlie 
extent  of  including  all  titles  that  have  come  under  the  com i)iler’s  no¬ 
tice,  and,  in  some  cases,  where  it  has  not  been  i)ossible  to  examine  the 
publications  themselves,  the  imprints,  etc.,  may  be  imi)erfect.  ^J'lie 
prices  ([uoted  are  generally  taken  from  Friedlaiider’s  Naturae  Novitates, 
in  (lerman  “mark”  (I  mark  =  JOG  pfennige  =  1  franc  25  centimes  =  25 
cents,  nearly). 

It  is  hoped  that  the  abbreviated  titles  of  journals  will  be  intelligii)le 
without  special  explanation.  (“  Com])t.  Keiid.”  is,  of  course,  tiie 
Comptes  rendus  hebdomadaires  des  stances  de  l’Acad6mie.  des  sciences, 
Paris,  and  “  Month.  Not.”  the  Monthly  Notices  of  the  Koyal  Astronom¬ 
ical  Society.)  Among  the  imprint  and  other  abbreviations  there  occur: 


Bd.  =  Band. 
d.  =  die,  der,  dol,  etc. 
ed.  =  edition, 
lirsg.  =  heransgegebeu. 
il.  =  illnstratod. 
k.  k.  =  kaiserlicli  koniglicb. 
Lfg.  —  Lioferung. 

M.  =  niark. 
n.  d.  =  no  date. 

n.  p.  =  no  place  of  publication. 


n.  F.  =  ueuo  Folge. 
n.  8.  =  new  series, 
p.  =page. 

p*  =  i)age  of  this  summary, 
pi.  =  plates, 
pt.  =  part. 

Rev.  =  Review. 

8.  =  series, 
sb.  =  sbilling. 

V.  =  volume. 


The  alphabetical  arrangement  is  made  to  serve  as  an  index  to  the 
present  record,  by  inserting  after  the  subject-heading,  the  jiages  of  this 
review  (p* — )  on  which  the  different  subjects  are  noticed. 

In  the  references  to  journals  the  volume  and  page  are  simply  sepa¬ 
rated  by  a  colon;  thus:  5:8L  indicates  volume  5,  page  81. 


Almanacs.  See  Ecuumkkiuks  and  Almanacs. 


Arago. 

Flammarion  (C.):  Lo  contenairo  d’Arago.  L’Astron.,  5:81,  131,  273. 

Asteroid  24. 

MO.nniciimkykr  (C.):  Gcniiberte  Ibjrechuung  der  absoluten  Storungen  der 
Tbeinis  durcb  .Jupiter.  32  p.  8°.  Kiel,  1886. 

Asteroid  107. 

Matiulssk.n  (B.) :  Babn  des  Blanctcn  (107)  Camilla.  31  p.  8vo.  Kiel,  1886. 
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Asteroid  153. 

Kuiinkut  (F. ) :  Die  Dcliniiiven  Elcnieute  dca  Planeten  (1.'33)  Hilda.  p.  8vo. 

Wieu,  1886  . (M.  0.60) 

Asteroid  220. 

IJiDSCiiOF  (F.) :  Uutorsuclmngen  iiber  die  Balm  des  Planeten  (220)  Stephanie. 
16  p.  8vo.  Wien,  1886 . (M.  0.65) 

Asteroid  236. 

Bidschof  (F.):  Bestiinmnug  der  Balm  des  Planeten  (236)  Honoria.  30  p.  8vo. 
Wien,  1886  . (M.  0.50) 

Asteroid  237. 

VON  Ol’i'OLZEU  (T.):  Balmhestinmiung  des  Planeten  (237)  Cadestina.  17  p.  6vo. 
Wieu,  1886  . (M.  0.30) 

Asteroids,  p*  135. 

MCli.f.u  (G.):  Beobaclitnngen  iiber  den  Einflnss  der  Phase  anf  die  Liclitstiirke 
kleiner  Planeten.  Astron.  Nachr.,  Ill:  177-196. 

N[kwton]  (II.  A.):  Relation  of  asteroid  orbits  to  that  of  Jupiter.  Am.  J.  Sc., 
3.  8.,  31,  =  131:318. 

Pak.mentieu  (Gen.):  Distribution  des  petites  planbtes  dans  I’espace.  L’Aslron., 
5:  143. 

SvEDSTUUF  (A.):  Les  petites  planbtes  entre  Mars  ct. Jupiter;  nno  rccllercllest:ltis- 
tiqne.  Astron.  Naelir.,  115:  49-76. 

Tykrman  (T.  F.):  The  asteroids  and  the  theory  of  their  formation.  30  p.  8vo. 
London,  1886 . . . (M.  2.20) 

Astronomy. 

Pickering  (E.  C.) :  A  plan  for  the  extension  of  astronomical  research.  11  p. 
8vo.  Cambridge,  1886. 

Astronomy  (Descriptive). 

Bowen  (E.  A.) :  Astronomy  by  observation.  90  p.  il.  4to.  New  York,  1886.  (M.5.) 
Forster  (W.  J.):  Popnljire  Mittheilnngen  znm  astronomischen  Theiledes  konig- 
lichen  preussischen  Normalkalenders  fiir  1887.  7  p.  8vo.  Berlin,  1886. .(.M.  1.) 
Klee  (F.):  Unser  Sonnensystem.  3.ed.  12-f80]).  8vo.  Mainz,  1886.  .(M.  1.75) 
Lockyer  (.j.  N.):  The  sun  and  stars,  il.  Nature,  33:  399,  426,  409,499,  540; 
Nature,  34  :  205,  227,  280. 

Neison  (E.):  Astronomy;  a  simple  introduction  to  a  noble  science.  London, 
1886. 

Noble  (W.):  Hours  with  a  three-inch  telescope.  6+122p.  1  map,  12mo.  Lon¬ 
don,  1886  . (M.  4.70) 

Proctor  (R.  A.)  :  Expanse  (The)  of  heaven  :  a  series  of  essays  on  the  wonders 

of  the  firmament.  New  ed.  308  p.  8vo.  London,  1886  . (M.  5.30) 

- :  Orbs  (The)  around  ns.  Nev-r  ed.  8vo.  London,  188() . (M.  5.30) 

- :  Others  worlds  than  ours.  New  ed.  8vo.  London,  1886  . (M.  5.30) 

- :  Our  place  among  infinities.  New  ed.  320p.  8vo.  London,  1886. (M.  5.30) 

- :  Star  primer.  8vo.  London,  1886  . (M.  2.70) 

Tuxen  (J.  C.) :  Stjiorneverdenen.  4,  ndgave  ved  C.  F.  Pechiilo.  Levering  5,  64 
p.  8vo.  Kjobeuhavn,  1886 . (M,  1.10) 

Astronomy  (History  of), 

Favaro  (A.):  Carteggio  inodito  di  Ticono  Brahe,  Giovanni  Keplero,  e  di  altri 
celebri  astronorni  e  matematici  dei  secoli  xvi  e  xvii,  con  Giovanni  Antonio 
Magini  .  .  .  [etc.].  16-|-.522  p.  8vo.  Bologne,  1886. 

Rev.  by  Giiiitlior  (S.) :  Vrtlj.sclir.  <1.  astron.  Ge.sellscli.,  22 :  Cfl-72.  1887. 

Lange  (L.)  :  Der  Bewegnngsbegritf  wiihreml  der  Reformation  der  I Iimmel.sk unde 
von  Copernicus  bis  zn  Newton.  (1543-1687.)  69  p.  8vo.  Leipzig,  1886. 


ASTRONOMY. 


165 


Astronomy  (Progress  of). 

Klkin  (II.  J.):  Dio  Fortscliritte  tier  Astronomie,  1886.  112  p.  12mo.  Leipzig, 
1887. 

[Swii'T  (L.)]  :  Astronomical  phenomena  and  progress  [in  1885].  Appleton’s 
Ann.  Cyc.,  n.  s.,  10:  47-56. 

WiNLOCK  (W.  C.):  An  account  of  the  progress  in  astronomy  in  the  year  1885. 
114  p.  8vo.  Washington,  1886  . (M.  3) 

Repr./rom :  Smithsoiiiau  Report  for  1885. 

Young  (C.  A.) :  Ten  years’ progress  in  astronomy.  1876-1886.  32  p.  12mo.  New 
York,  1886. 

Repr.from:  Trans.  N.  T.  Acad.  Sc.,  5. 

Astronomy  (Spherical  and  Practical). 

IliUNKLEY  (B.):  Astronomy:  .  .  .  additional  chapters  hy  J.  W.  Stubbs  and  F. 
Briliinow.  3.  ed.  eul.  350  p.  8vo.  London,  1886 . (M.  6.30) 

IsuAEL-IIOLTZWART  (K.) :  Elomento  der  theoretischen  Astronomie.  il.  8vo. 
Wiesbaden,  1886 . (M.  25) 

MuRRiFlEi.D  (J.):  A  treatise  on  nautical  astronomy  for  the  use  of  students,  364 

!>.  8vo.  London,  1886 . (M.  7.80) 

Bonn  Observatory. 

Astronomisciie  Beobachtungen  auf  der  Sternwarto  .  .  .  zu  Bonn.  Ilrsg.  von 
E.  Schoufeld.  8.  Bd.  Bonner  Stornverzeichni.ss.  4.  Section.  56  + 4.59  p.  4to. 
Bonn,  1886  . (M.  20) 

Bonner  Sternkarten.  2.  Serie.  Atlas  der  llimmelszone  zwischen  1°  und  23° 
siidlichcr  Declination  fiir  den  Anfang  des  Jahres  1855  .  .  .  bearheitet  von  E. 
Schonfeld.  1.  und  II.  Lieferungen.  4  p.  12  maps,  fob  Bonn,  1886. 

Volistandig  in  4  Lieferungen,  24  Sternkarten.  Jede  Lieferung,  M.  12. 

Bordeaux  Observatory. 

Annales  do  I’observatoiro  do  Bordeaux,  publides  par  G.  Rayot.  Tome  1.  119  + 

218  p.  4to.  Paris  and  Bordeaux,  1885 . (M.  25. 50) 

Calendar. 

Forster  (W.  J.)  and  Lehmann  (P.)  :  Dio  voriinderlicben  Tafelii  des  astronomi- 
sebon  und  cbronologiscbon  Tboilesdes  k.  prenssiseben  Normalkaleudors  fiir  1837, 

119  p.  8vo.  Berlin,  1886  . (M. 

Fritciie  (II.) :  Chronology  and  the  construction  of  the  calendar.  Chinese  com¬ 
putation  of  time.  92  p.  8vo.  St.  Petersburg,  1886. 

Cape  of  Good  Hope  Observatory. 

Annals  of  the  Royal  Ob-servatory  .  .  .  Vol.  2,  pt.  1.  Observations  of  the  great 
comet,  1882,  II,  25  p.,4  pi.,  6  phot.  4to.  n.  p.  [1886.] 

Chronograph. 

lIouGii  (G.  W.) :  Description  of  a  printing  chronograph,  il.  Sid.  Mess.,  5:  161- 
167. 

Chronometers. 

[U.S.  Naval]  Observatory  temperature  room,  and  competitive  trials  of  chro¬ 
nometers  in  1884  and  1886.  35  p,  9  pi.  4to.  Washington,  1886.  • 

Ciicle-divisions.  Nee,  also.  Meridian  circle  ;  Pulkowa. 

ScilREiBER  (O.) :  Untersuebung  von  Kroistbeiluugon  mit  zwei  und  vier  Mikro- 
skopen.  Ztsebr.  f.  Instrmknd.,  6  :  1,47. 

Clocks. 

Buckney  (T.)  :  Superiority  of  zinc  and  steel  pendulums.  Month.  Not.,  46 :  462- 
469. 

IIiLFiKER  (J.)  Ueber  den  Gang  dor  Winnerl’scbeu  Pendelubr  der  Sternwarto 
zu  Noucbiltol.  Astron.  Nacbr.,  114  :  391. 

- :  Sur  la  marcbe  do  la  pendulo  astronomiquo  Winiiorl  do  I’observatoiro  do 

Neucluitel.  14  p.  12mo.  Neucbatel,  1886. 

Repr.  from  Bull.  soc.  d.  sc.  u.at  d.  Neucli4(ol  15:  21-32. 
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Clocks— Continneil. 

KOstneu  (F.):  Ueber  den  Gang  der  auf  der  Berliner  Stornvvarto  in  liiftdiclitem 
Versclilusa  aufgestellten  Pondeluhr.  [Tiode,  Nr.  400.]  Astron.  Nachr.,  114: 
391. 

Comet  Biela.  p*  125.  See,  also,  Meteors. 

Newton  (H.  A.):  The  story  of  Biela’s  comet.  Am.  .J.  Sc.,  3.  s.,  31=131 :  81-94. 
Also  Nature,  33 :  393,  418. 

Zenker  (W.):  Ueber  den  Biela’scben  Cometen.  Astron.  Nachr.,  114  :  7.5. 

Comet  Brorsen. 

Monk  (W.  II.  S.) ;  [Possible  identity  with  comets  of  IGtil,  1092,  and  .574.]  Obsrj'., 
9  :  229,  259. 

Comet  Encke.  p*  119. 

Backlund  (O.) :  Comet  Encke.  1865-1885.  41  p.  4to.  St:-P<?tersbonrg,  1886. 
M6in.  Acad.  imp.  do  Sc.  do  St.  P6tor8b.,  7.  s.,  vol.  38,  no.  8. 

- :  [Note  on  his  recent  researches  on  Encke’s  comet.]  Astron.  Nachr.,  114: 

225-230. 

- :  Comet  Encke.  I.  Bearbeitung  der  Erscheinnng  1885  uiid  die  Verbindnng 

desselben  init  den  vier  Vorhergehenden  Erscheinnngen.  M61.  math,  ct  astron- 
tir4s  du  Bnll.  Acad.  imp.  d.  Sc.  de  St.  Pdtersb.  6:  463-492. 

Comet  Faye. 

SiinANOW  (A.):  Recherches  snr  I’orbito  interraddi.aire  de  la  comhte  do  Faye  dans 
la  proximity  do  Jupiter  en  1841.  24  p.  4to.  St.-P6ter.sbourg,  1886. ..  (M.  0.80) 
.M6m.  Acad.  imp.  do  Sc.  do  St.-P6ter8b.,  7.  8.,  vol.  33,  no.  3. 

Comet  Halley. 

Celoria  (G.):  Sail’ apparizione  della  coraetadi  Halley  avvenuta  noil’ anno  14.56. 
8vo.  Milano,  1885. 

Comet  Pons-Brooks. 

Kirkwood  (D.)  :  Comets  1812  I  and  1846  IV.  Sid.  Mess.,  5  :  13. 

SciitiLiiOF  (L.)  and  Bossert  (J.-F.):  La  coinMo  Pons-Brooks  d;iu.s  I’apparition 
de  1883-’84.  Bull,  astron.,  3  :  387-393. 

Comet  Tempel-Swift.  p*  119. 

Bo.ssert  (J.):  Orbite  de  la  combto Tempel-Swift.  [1869  III  .and  1880  IV.]  Bull, 
.astron.,  2  :  550  ;  3:  23,  65. 

Comet  1366. 

Lynn  (W.  T.):  [Orbit  of]  the  comci;  o*  1366.  Obsry.,  9 :  282-284. 

Comet  1873  VII. 

SciiULiiOF  (L.):  Recherches  sur  I’orbitc  do  la  comhto  1873  VII.  [Coggia-Win- 
necko.]  Bull,  astron.,  3:  125,  173,  265. 

Comet  1877  III. 

PoNisCH  (R.):  Definitive  Bahnbostiramung  dcs  Cometen  1877  III.  A.stron. 
Nachr.,  115:  161-190. 

Comet  1877  VI. 

LARSSf:N  (R.):  Definitive  Bahnbestimmung  .  .  .  [etc.].  Astron.  Nachr.,  116  : 
23-26. 

Comet  1881  VIII. 

Olsson  (K.  G. ) :  Bestimmung  der  Bahn  .  .  .  [etc.].  Astron.  Nachr.,  114:  201- 
206. 

Comet  1882  11. 

[Jones  (J.)  and  Leavenworth  (F.  P.)]:  [Observations  of  the]  tail  of  comet 
1882  li.  17  p.,  6  pi.  4to.  Univ.  of  Va.,  1886. 

Pub.  McCormick  Obary.,  vol.  1,  pt.  2. 
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Obmet  1882  II— Continnetl. 

Kkkutz  (II.):  Ucber  das  System  cler  Cometen  1843  I,  1880  I  uiul  1882  II.  Astroii. 
Nadir.,  114:  73. 

Obskhvations  at  the  Capo  of  Good  Hope.  25  p.,  4  pi.  fi  phot.  4to.  u.  p.  [1886.] 

Ami.  Koy.  Obsry.,  C.  of  G.  llopo,  vol.  2,  pt.  1. 

Comet  1883  II. 

Tk.nnant  (J.  F.):  Orbit  of  Comet  II,  1883,  discovered  by  Mr.  Ro.ss.  Month. 
Not.,  47  :  24-26. 

Comets,  ])*  118. 

Fikvkz  (C.):  Rccherches  sur  le  spectre  dii  carbone  dans  I'arc  61ectriqno  en  rap¬ 
port  avee  le  spectre  des  coinetes  et  le  spectre  solaire.  4  p.,  4to;  3  ph,  fol.  Hrn- 


xelles,  1885 . (M.  6.) 

Gali.k’s  catalogue  of  comets  from  18()0  to  1884.  Trans,  from  Astrou.  Nadir., 

26()5-266()  by  W.  C.  Winlock.  23  p.  8vo.  [Northfield  1886] . .  ..  (;^0.50) 

llepr.  from  Sid.  Mess.,  Nov.,  1885;  Jan.  and  Feb.,  1880. 


Klkibku  (J.)  :  Vortheilnng  der  Kiioten  der  Planeten-  und  Cometen  Balinen.  As¬ 
troii.  Nadir.,  115:  135-140. 

Mf.yeu  (M.  W.):  Ueber  die  Balm  eines  iinsiclitliaren  Cometen.  Astron.  Nadir., 
114  :  70. 

Mo.vck  (W.  H.  S.):  Co.iipanion  comets.  Obsry.,  9:  279,  309. 

PuooTou  (R.  A. ) :  Whence  came  the  comets?  19tli  Cent.,  19:  689-696. 

Stoxk(0.):  Computation  of  the  position  in  orbit  of  a  particle  in  the  tail  of  a 
comet.  Annals  of  iVIatli.,  2 :  60-63. 

Wilson  (II.  C.):  Our  knowledge  of  comets.  Sid.  Mess.,  5:  257-262. 

Comets  aud  Meteors. 

Corrigan  (S.  J.)  :  The  principal  comet-meteor  streams.  Sid.  Mess.,  5:  145-148. 

Denning  (W.  F.):  Cometary  meteor  showers.  Sid.  Mess.,  5:  106-111. 

- :  Meteor  shower  of  Halley’s  comet.  Month.  Not.,  46  :  396-398. 

Monck  (W.  II.  S.):  Comets  and  meteors.  Obsry.,  9  :  331. 

I'ROCTOR  (R.  A.):  Origin  of  comets  and  meteors.  Ivnowh,  9:  123-125, 

Weiss  (E.):  Notiz  iiber  den  Radiationspnnkt  von  Meteoren  ana  der  Balm  des 
Cometen  [1886  III].  Astron.  Nadir.,  114  :  399. 

Constellations 

Lynn  (W.  T.):  Nomenclature  of  the  constellations  near  the  south  pole.  Obsry., 
9 :  2:')5-257. 

Cordoba  Observatory. 

Resl'ltados  del  Observatorio  Nacional  Argentine  en  Cordoba.  Vol.  14.  Catalogo 
general.  15  -f-  650  p.  4to.  Cdrdoba,  1886. 

Corona  (Solar),  p*  130. 

Huggins  (W.)  :  [Photography  of  corona  without  an  eclipse  not  confirmed  by  ob¬ 
servations  on  August  29,  1886.]  Science,  8t  303.  Also  Nature,  34:  469.  Also 
Astron.  Nachr.,  115  :  191. 

Lynn(W.  T.):  Probable  ancient  view  of  the  solar  corona  without  an  eclip.se. 
Ob.sry.,  9:  128. 

Cosmogony. 

Meyer  (M.W.):  Kosraische  Weltahsicliten;  astronomische  Beobachtungen  und 
Ideen  aus  ueuester  Zeit.  8vo.  Berlin,  1886 . (M.  5) 

Wolf  (C.):  Les  hyphothhses  cosmogoniques.  Examen  des  theories  scientifniues 
modernes  sur  I’origiue  des  moudes,  suivi  de  la  traduction  do  la  Th6orie  du  ciel 
de  Kant.  8vo.  Paris,  1886  . . . (M.6) 

Day  (Astronomical),  p*  133.  See,  also,  Time  (Universal). 

d’Abbadie  (A.) :  The  proposed  change  in  the  astronomical  day.  [Favors  it.] 
Obsry.,  9 :  227-229. 
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Day — Continued, 

lUcKHOusK  (T.  W.) :  Universal  time.  Obary.,  9 :  288,  335. 

Ball  (R.  S.)  :  [Opinion  against  the  proposed  change.]  Obsry,,  9  :  100. 

Chuistie  (W.  H.  M.)  :  Remarks  on  the  proposed  change  of  the  astronomical  day, 
3  x>*  4°.  [Greenwich,  1885.] 

Dreyek  (J.  L.  E.) :  Proimsed  change  [etc.].*  Obsry., 9:  130. 

Hall  (A.) :  [Opinion  of  astronomers  at  the  U.  S.  Naval  Observatory  ag.ainst  the 
proposed  change.]  Obsry.,  9  :  161. 

Noble  (W.)  :  [Opinion  in  favor  of  proposed  change.]  Obsry.,  9  :  258. 

Weiss  (E.) :  Zur  Frage  der  Weltzeit.  37  p.  8vo.  Wien,  1886  . (M.0.80) 

Oppo.sod  to  change  in  astronomical  day. 

Day  (Mean  solar), 

Gaillot  (A,):  Sur  la  mesuro  du  temps.  Bull,  astrou.,  3  :  221-232. 

Day  (Sidereal). 

Rapin  (H.)  :  Le  jour  sid6ral  et  la  rotation  do  la  terro.  L’Astron.,  5:  416-420. 

Decliiiograph. 

K.\ouue(V.):  Geuanigkeit  der  Zonen-Beobachtuugon,  welche  mit  Anwendnng 
des  sogen.  Declinograiihen  am  Berliner  Aequatoreal  ausgefiihrt  werden. 
Astron.  Nachr.,  114:  307-312. 

Double  stars,  p**  108, 

Biukenma.ier  (L.)  :  Ueber  die  dnrch  die  Fortpllanznng  des  Lichtes  hervorgern- 
fenen  Ungleichhoiten  in  der  Bewegnug  der  xdij  sisclicn  Doxipelsterne.  Analyse 

der  Balm  §  Ursc'B  Maj oris.  76  p.  8vo.  Wien,  1886  . (M.  1.20) 

Repr.from;  Sitzuugsb.  d.  k.  Akad.  d.  Wissensch.,  Matli-naturw.  Cl.,  Wien,  Bd.  93. 

Gori;(J.  E.):  Orbit  of  the  binary  star  fJ  Dclphini.  Proc.  Roy.  Irish  Acad,,  2s., 
4 : 538-543. 

- :  Orbit  of  the  binary  star  02,  234.  Ibid.,  586. 

Hoff  (E.)  :  Tronnbarkeit  dor  Doxipolsterno  in  Ferurohren  von  verschiedcner 
Gr6.sse.  Sirius,  19  :  252-256. 

Maciie(I.):  Aullosbarkeit  der  Dopxielslerno  in  Ferurohren  von  verschiedoner 
Grosse.  Sirius,  19  :  178-183. 

SciiUR  (W.)  :  ‘Bahnbowegung  des  Dopxielsterns  70  Ophiuchi.  Astron.  Nachr., 
114  :  105. 

Double  stars  (Measures  of). 

I)eBall(L.):  Doppelsternbeobachtnngeu.  Astron.  Nachr.,  115:273-282. 

Engelmann  (R.):  Dopiielsternmessmigen.  Astron.  Nachr.,  115:  81-96. 

Perrotin  (J.):  Mesures  microm6tri(ines  d’dtoiles  doubles  faites  h  I’Observatoire 
de  Nice,  5,  series.  Astron.  Nachr.,  115: 193-215. 

5oung  (C.  A. )  and  McNeill  (M.):  Observations  of  the  comxianion  of  Sirius. 
[  1883-1886.  ]  Sid.  Mess.,  5 : 182. 

Double  stars.  (Measures  of.  Personal  equation  in), 

Bigourdan  (G.) :  Snr  l’6quation  pcrsouuello  dans  les  mesures  d’litoiles  doubles. 
74  p.  4to.  Paris,  1886. 

Wilson  (H.  C.) :  Personal  errors  in  double-star  observations.  Sid.  Mess.,  5  : 174- 
179.  Jlso  [Abstr.] :  Obsry.,  9 : 297-301. 

Dresden. 

Observations  astronomiques  faites  par  B.  d’Engelhardt  dans  son  observatoire  A 
Drcsde,,  1  partie.,  220  p.  4  jd.  4to,  Dresde.,  1886 . (M.  20) 

Earth,  p*  133. 

Ball  (R.  S.)  :  Note  on  the  astronomical  theory  of  the  great  ice  age.  Nature,  34  : 
607;  35:53. 

Faye  (II.):  Sur  la  constitution  de  la  crohte  terrestre.  Compt.  Rond.,  102  :  651, 
786. 
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Earth  -Continnod. 

Lokhntz  (IT.  A.):  Inflnenco  dn  niovemeut  de  la  terre  sur  les  pll6llOIn^ne8  Inini- 
iiciinx.  Arcli.  n<5er].  d.  sc.  exactea,  etc.  Harlem,  21 : 1011-170. 

Zanotti-Bianco  (O.) :  II  problema  nieccanico  della  figura  della  terra  exposto 
secondo  i  iiiigliori  antori.  2  v.  8to.  Roma,  1880-  85. 
liev. :  Bull,  astron.,  3  :  397-399. 

Eclipse  of  the  Sun,  1887,  Aug.  IS. 

Fuanz(J.):  Anleitnng  znr  Bcobaclitiing  dcr  tolaloii  Sonnenfiiistenus.s  in  Ost- 
mid  Westpreusseu  am  Freitag  den  10.  Angn.st,  1887.  8  p.  4to.  Konig,sherg, 
1880.  (M.O.OO) 

Eclipses. 

Mauler  (E.):  A.atroiiomi8cho  Unter.snclinngen  iiber  in  bebraiachen  Scbriften 
erwiilinte  Finsternisso.  Theil  ii.  Dio  propbetischcn  Finsternisse.  20  p.  8vo. 
Wien,  1880.  (M.  0.10) 

Eclipses  of  the  Sun.  p*  129. 

Proctor  (R.  A.) :  Total  solar  eclipses.  Fortnight.  Rev.,  n.  s.,  40:  407-422. 

SciiRA.M  (R.):  Beitrag  znr  Hansen’scbou  Theorie  der  Sonnentinstcrnisse.  10  p. 
8vo.  Wien,  1880.  (M.  0.40) 

Edinburgh  Observatory. 

A.stroxomical  observations  made  at  tho  Royal  Observatory,  Edinburgh;  being 
vol.  XV,  for  1878  to  1880,  contaifling  only  the  remainder  of  the  star  catalogue, 
discussion  and  ephemeris  for  18.10  to  1890,  of  which  tho  first  four  hours  appeared 
invol.xiY.  By  C.  Piazzi-Smyth.  0+  1034  p.  4to.  Edinburgh,  1886. 

Ephemerides. 

A-uerican  ephemeris  and  nautical  almanac  for  tho  year  1889.  1.  cd.  6  -|-517  8 

p.  4to.  Washington,  1886 . . ($1) 

Annuaire  do  I’Observatoiro  do  Bruxelles.  Ann6o  53, 1886.  314  p.  lOmo.  Bru¬ 
xelles,  1886  . (M.  150) 

Annuaire  pour  Pan  1887,  public  par  lo  Bureau  des  longitudes.  891  p.  lOmo. 
Pari.s,  [  1886.  ?] 

A.vuario  del  Observatorio  astrondmico  nacional  de  Tacnbaya  para  el  ano  de  1887. 
325  p.  lOmo.  Mdxico,  1886. 

Astronomi.sciier  Kalender  fiir  1887.  ITrsg.  von  der  k.  k.  Sternwarto  in  Wien. 
159  p.  8vo.  Wien,  1886 . (M.  1.00) 

Berliner  astronomisches  Jahrbuch  fur  1888.  542  p.  8vo.  Berlin,  1880.  • 

CiiARRiER  (A.):  Elfemoridi  del  solo,  della  luna  o  dei  principali  piauetini  .  .  . 
per  P  anno  1887.  29  p.  8vo.  Torino,  1886. 

Clark  (L.  )  and  Sadler  (II. ):  Tho  star-guide:  a  list  of  tho  most  remarkable 
celestial  objects  visible  with  small  telescopes  .  .  .  [etc.  ].  16  -f  48  p.  8vo. 

London,  1886 . (M.  5..30) 

CoMPANioN(Annual)tothoObservatory.  Obsry.,  10:  1-48.  1887.  J(80,Reprint. 

CoNNAissANCE  dcs  tcuips  .  .  .  pour  Pan  1888.  908  p.  8vo.  Paris,  1886. 

Flammarion  (C.)  :  Annuaire  astronomique  pour  1887.  L’ Astron.,  0:  1-21.  1887. 

Loewy  (M.):  Eididmdrides  des  dtoilcs  do  culmination  lunairo  et  de  longitude 
pour  1886.  38  p.  4to.  Paris,  1886 . (M.  3) 

Nautical.  (The)  almanac  and  astronomical  ephemeris  for  the  year  1890.  8vo. 
London,  1886. 

Equatorials.  See,  aho,  Telescopes. 

IIiLGER  (A.) :  New  form  of  governor  for  the  driving-clocks  of  equatorials.  il. 
Month.  Not.,  46:  155. 

Flexure. 

IIarkness  (W.) :  On  tho  flexure  of  meridian  instruments  and  the  means  avail¬ 
able  for  eliminating  its  effects  from  star  places  28  p.  4to.  Washington, 

1886  . : . (M.  3) 

Wash  Obsns.,  1882,  App.  ni. 
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Galileo. 

Murphy  (Eev.  J.):  The  case  of  Galileo.  IDtli  Cent.,  U):  722-739. 

Glass  (Optical). 

CzArsKi(S.):  Mittlieilrnif^en  iiber  das  glasteclmisclie  Labora  tori  urn  in  Jenannd 
die  von  iliin  liergestellten  nenen  optischtyi  Gliiscr.  Ztsclir.  f.  Instnnknd.,  G : 
293,  335. 

Nkw  (The)  optical  glass  [of  Ahhc].  Nature,  31 :  622. 

Scii.iKimiXG  (W. );  Absoridion  der  nltraviolotten  Inclitstrahlen  dnrcli  verschio- 
dene  optischo  Gliiser.  38  p.  8vo.  llcrlin,  1H8G . (M.  1..5G) 

Globes  (Astronomical). 

Hkki.k  (H.):  Apparat  znr  Orientirnng  an  der  Tliimnelskngel.  Ztsclir.  f.  In- 
strmknd.,G:  19-22. 

Greenwich  Observatory. 

Astuonoaiical  and  magnetical  and  ineteoiological  observations  .  .  .  1884.  924 
p.  pi.  4to.  London,  1886. 

Rkport  of  the  astronomer  royal.  [1886,  May  20.]  19  p.  4to.  n.p.  [1886.] 

Harvard  College  Observatory. 

Annaus  of  the  astronomical  observatory  of  Harvard  College.  Vol.  15,  jit.  1.  Cala- 
logne  of  1,213  stars  observed  with  the  meridian  circle  .  .  .  1870  to  1879  ...  by 
\V.  A.  Rogers.  7  4-llop-  4to.  Cambriilgo,  1886. 

- :  The  same.  Vol.  16.  Observations  of  fnndamental  stars,  made  with  the 

meridian  circle  .  .  .  1870  to  1886  .  .  .  by  W.  A  Rogers.  14 1 -j- 337  p.  4°.  Cam¬ 
bridge,  1886. 

Report  (list  annual)  of  the  director  .  .  .  E.  C.  Pickering.  December  7, 188(!. 
12  p.  8vo.  Cambridge,  1886. 

Herschel. 

Story  (The)  of  the  Ilerscheks,  a  family  of  astronomers.  New  ed.  128  p.  12mo. 
London,  1886 . (M.  1.20) 

Holden  (Edward  Singleton)  [1846-  ]. 

WiNLOCK  (VV.  C.):  Sketch  of  Prof.  Edward  S.  Holden.  Pop.  Sc.  Month.,  30: 
114-120. 

Portrait  and  bibliograiilij’. 

Hon^-Koiig  Obsei-vatory. 

Report  of  the  astronomical  instruments  at  the  observatory  and  on  the  time  serv¬ 
ice  at  Hong-Kong  in  1885.  8p.  fol.  Hong-Kong,  1886 . (M.  1.20) 

Huygens  (Christian). 

Liste  alidiabdtiqne  do  la  corrcspoudance  do  Christian  Huygens  qiii  sera  pnblido 
pa’’  la  Soci6t6  hollandaiso  des  sciences  Harlem.  15  p.  4to.  Haag,  1886. 

(M.  1.80) 

Journals  (Astronomical). 

Astronomical  (The)  Journal.  Edited  by  15.  A.  Gonld.  [Semi-monthly.]  Vol. 


7.  Nov.,  1886,  to  Mar.,  1888.  6+198  p.  4to.  Boston . ($5) 

Vol.  C  was  completed  with  Ko.  144,  on  Feb.  9,  18fil.  Vol.  7  begins  with  No.  Itli,  Nov.  2,  1886. 
Each  volume  consists  of  twenty-lbui-  numbers. 

Astronomical  (The)  Register.  [Monthly.]  Vol.  24.  8+320  ji.  8vo.  London, 

1886 . (M.  12.50.) 

Discontinued  with  this  volume. 

L’Astronomik.  Revue  d’astronomie  populairo  .  .  .  publi6e  par  C.  Flammarion. 

[Monthly.]  5«  annde,  1886.  492  p.  4to.  Paris,  1886 . (14  fr.) 

Astronoaii.sciie  Nachrichteu  begriindet  von  H.  C.  Schumacher.  Hrsg.  a’ou  A. 
Kriiger.  Bd.  114  [Nr.  2713-2736].  7+435.  4to.  Kiel,  1886 . (M.  15) 


- :  The  same.  Bd.  115  [Nr.  2737-2760].  7+414  p.  4to.  Kiel,  1886. ..(M.  15) 
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Journals— Continued. 

]{uj.i,ETiN  .a.stronomique.  Pnblid  sons  los  auspices  de  I’Observatoirc  do  Pari.s,  i)ar 
F.  Tisseraud  [and  others^.  [Monthly.]  Tome  3,  188G.  63;^  ]).  Bvo.  Paris, 
1880 . . . (iM.  Ki) 

PuLLETiN  des  sciences  uiathdinatiqiies  et  astronoiniques,  r(^dig6  par  Darbonx, 
Ilouel  et  Tannery.  Ann6o  1880.  S6rio  2.  Tome  10.  8“.  Paris,  1880. .  (M  18) 

CiEE  et  terre.  Revue  populaire  d’astronoinie,  do  nidtdorologie  et  do  ])bysiquo 
du  globe.  [Senii-inontbly.]  2®  s6rie,  1°  ann6o.  (0®  anndo  do  la  collection.) 
092  p.  8vo.  Bruxelles,  1880. 

Memoire  della  Societit  degli  spetroscopi-sti  italiani  raocolle  c  publicate  per  ciira 
del  P.  Tacebini.  [Monthly.]  Vol.  15,  anno  1880.  0+208  p.  4to.  Roma. 

Monthly  Notices  of  the  Royal  Astronomical  Society  .  .  .  Nov.,  1885,  to  Nov., 
1880.  Vol.40.  510  p.  8vo.  London,  1880. 

OxJSERVATORY  (The);  a  monthly  review  of  astrouoiny.  Edited  by  E.  W.  Maun¬ 
der,  A.  M.  W.  Downing,  and  T.  Lewis.  Vol.  9.  8+404  p.  8vo.  Ijondon,  1880. 

(14  sh.) 

Revista  do  Observatorio.  Publicacao  mensal  do  Imperial  Obser\\atorio  do  Rio 
de  Janeiro.  Red:  L.  Cruls  [and  ot/iers].  Anno  1,1880.  8+192  p.  4to.  Rio 
de  Janeiro,  1880. 

Sidereal  (The)  Messenger;  a  monthly  review  of  astronomy.  Condncte<l  by 
W.  W.  I’ayne.  Vol.  5.  320  p.  8vo.  Northfield,  1880 . ($2) 

Sirius.  Zeitschrift  fiir  popularc  Astronomie.  Ilr.sg.  von  11.  J.  Klein.  [Monthly.] 
19.  Bd.  Oder  N.  F.  14.  Bd.  4+288  p.  8vo.  Leipzig,  1880 . (M.  10) 

Vierteutahussciiriet  der  astronornischen  Gesellschaft.  Ilrsg.  von  .  .  .  E. 
Schonfeld  nud  II.  Seeliger.  21.  Jahrgang.  5+302  p.  8vo.  Leipzig,  1880. (M.  8) 

WociiENSCiiRiET  fiir  Astronomic,  Moteorologie  und  Geograidiie.  Hrsg.  von  II. 

J.  Klein.  Jahrgang  29.  8vo.  Hallo,  1880 . . - . (M.  10) 

Jupiter,  p*  130. 

DE  Ball(L.):  Observations  des  surfaces  de  Jupiter  et  do  Vlinus  faites  en  1884 
et  eu  1885  .  .  .  i\  Libge.  Bruxelles,  1880. 

Denning  (W.  F.):  Changes  in  the  red  spot  on  Jujiiter.  Month.  Not.,  40:  115- 
118, 

- :  Jupiter’s  red  spot,  and  the  region  near.  il.  Obsry.,  9  : 188. 

Hill  (G.  W.):  Elements  and  perturbations  of  Jupiter  and  Saturn.  Astron. 
Nadir.,  113 : 273-302. 

Martii  (A.)  Ephemoris  for  physical  observations  of  .lupitor,  1887.  Month. 
Not.,  47 : 40-48. 

- :  Note  on  the  transit  of  the  planet  Mars  and  its  satellites  across  the  sun’s 

disc,  which  will  occur  for  the  planet  Jupiter  and  its  satellites  on  April  13,  1880. 
Month.  Not.,  40  : 161-104. 

Williams  (A.  S.) :  Nature  of  the  red  spot  on  Jupiter  and  the  relative  heights  of 
Jovian  markings.  Obsry.,  9 : 231. 

Young  (C.  A.)  Jupiter  and  his  “red  spot.”  Eng.  Meehan.,  14  :  339. 

- :  Rotation  time  of  the  red  spot  on  Jupiter,  il.  Sid,  Mess.,  5:289-293. 

Jupiter  (Satellites  of). 

Cornu  (A.):  Sur  les  mdthodes  photomdtriques  d’obsorvation  des  satellites  de 
Jupiter.  Astron.  Nachr.,  114:2.39. 

DOM  Lamey  (F.  M.)-:  Dimensions  comparatives  des  satellites  do  Jupiter,  d6- 
duites  d’observations  faites  eu  1885.  Compt.  Rend.,  102 : 1365. 

Peters  (C.  H.  F.)  :  Zur  Geschichte  photometrlscher  Beobachtungen  der  Jupi- 
terstrabanten-Verfinstorungen.  Astron.  Nachr.,  114:141. 

Kalocsa  Observatory. 

Berichte  von  dem  Erzbischoflich  Haynald’schcn  Observatorium  zu  Kalocsa  in 
Ungarn  .  .  .  von  C.  Braun.  8+178  ]>.  4to.  Miin.ster,  1886. 

JJey.  6i/ Peter  (B.):  Vrtljsohr.  d.  astron  Gosollsch.,  22:  34-4.i,  1887.  See,  also,  Ibid.,  22:  200. 
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Kami  Observatory. 

Mauhkr  (J.):  Dor  achtzolligo  Refraktor  der  Kann’sclien  Privatstornwarte  zii 
Ziirich.  Sirius,  19  :  40-44. 

Karlsruhe  Observatory. 

Vekoffentliciiungen  der  grossherzogliclicn  Stern warte  zu  Karlsruhe.  Hrsg. 
von  W.  Valeutiiier.  2.  Heft.  Beobachtuiigeu  aui  Meridiaukreis.  12+213  p. 


4to.  Karlsruhe,  1886 . . . (M.  16) 

Kepler.  See,  also,  j^stkonomy  (History  of). 

Anschutz  (C.)  :  Uiigedruckte  wissenschaftliche  Correspondenz  zwischen  Johiinn 
Kepler  und  H.  von  Hoheiiburg,  1599.  118  p.  8vo.  P rag,  1886 . (M.  2.70) 


Rev.  Nature,  34: 189. 

Kepler’s  Laws.  Nee  Mechanics  (Celestial) ;  Orihts. 

Konig!5berg  Observatory. 

Astronomische  Peobachtungen  .  .  .  von  E.  Luther.  37.  Abth.  2.  Thiel.  1.52 

p.  4to.  Konigsberg,  1886  . . . (M.  10.70) 

La  Plata  Observatory. 

Mouchkz  (E.):  Le  nouvel  observatoire  astrononiique  de  La  Plata.  Bull,  astron., 
3:417-421. 

Latitude. 

Dooi.itti.e  (C.  L.)  ;  [Change  in  the]  latitude  of  the  Sayre  Observatory.  Astron. 
•Jour.,  7 : 14. 

NyrIcn  (M.)  :  Polh(")henbestiinninngen  mit  dein  ErteLRepsold’sehen  Vcrtiealkreis. 

14p.  8vo.  St.  Petersburg,  1886  . (M.  0..50) 

Least  squares. 

Gauss  tC.F.):  Abhandlungen  zur  Methodo  der  kleinsten  Quadrate.  8vo.  Berlin, 
1886  . (M.  4) 

Lick  Observatory. 

Comstock  (G.  C.) :  The  meridian  eircle  of  the  Lick  Observatory.  Sid.  Mess.,  5: 
225-230. 

- :  Provisional  value  of  the  latitude  of  the  Lick  Observatory,  Sid.  Mess.,  5: 

302-304. 

Latitude  =  +  370  20'  24".9. 

Evans  (T.):  A  Californian’s  gift  to  science,  il.  Century,  .32:  62-73. 

Light  (Velocity  of),  p*  127. 

Michelson  (A.  A.)  and  Morley  (E.  \V.):  Inllnence  of  motion  of  the  medium  on 
the  velocity  of  light.  Am.  J.  Sc.,  3.  s.,  31  =  131  :  377-  386. 

6j/ Cornu  (A.):  Compt.  Rend.,  102:  1207-1209. 

Schuster  (A.).  Velocity  of  light  determined  by  Foucault’s  revolving  mirror. 
Nature,  33 :  439. 

Louvain  Observatory 

Pauwel8(C,):  Privatobservatorium  des  Ilerrn  Terby  in  Louvain,  Sirius,  19: 
267, 

Lunar  theory,  p*  133. 

Adams  ( J.  C.) :  Hill,  on  the  lunar  inequalities  due  to  the  ellipticity  of  the  earth. 
Obsry.,  9:  118-120, 

Franz  (J.):  Neue  Bercchnung  von  Hartvvig’s  Beobachtungen  der  physischen 
Libratiou  des  Mondes.  Astron.  Nachr.,  116:  1-12. 

Hall  (A.):  [ Historical  note  on]  the  figure  of  the  earth  and  the  motion  of  the 
moon.  Annals  of  Math.,  2  :  111. 

Hill  (G.  W.):  Reply  to  Mr.  Neison’s  strictures  on  Delaunay’s  method  of  deter¬ 
mining  the  planetary  perturbations  of  the  moon.  Mouth.  Not.,  47  :  1-8. 

Also,  Reprint. 
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Lunar  theory — Continued. 

Nkison  (E.):  Delaunay’s  method  for  calcuWiting  terms  of  long  period  in  the 
motion  of  the  moon.  Month.  Not.,  46:  406-439. 

Sudanow  (A.) :  Recherches  sur  le  mouvement  do  la  luno  aiitour  de  la  terro  d’aprtss 
la  thdorio  do  M.  Gylddu.  39  p.  4to.  Stockholm,  1885. 

Stockwell  (J.  N.)  :  Inequalities  in  the  moon’s  motion  produced  hj'  the  oblate¬ 
ness  of  the  earth.  Astrou.  Jour.,  7  :  4,  17,  25. 

vox  Oppoezkr  (T. ):  Eutwurf  eiuer  Mondtheorio.  37  p.  4to.  Wien,  1886.. (M.  2) 
Repr.  from:  Deuksclir.  <1.  luath.-uaturwissonsch.  Kl.  d.  k.  Akad.  d.  WisseiiscU.  zu  Wien,  51. 
Rev.  by  Buuiixs  (IT.) :  Vrtljscbr.  d.  astrun.  Gosollach.,  22  :  45-50.  1887. 

McCormick  Observatory. 

ruHi.iCATiONS  of  the  Leander  McCormick  Observatory  of  the  University  of  Vir¬ 
ginia.  Vol.  1,  pt.  2.  Tail  of  comet  1882 II.  17p.,6pl.  4to.  Univ.  of  Va.,  1886. 

-  :  The  same.  Vol.  1,  pt.  3.  Nebula  of  Orion,  1885.  43,  p.6pl.  4to.  Univ.  of 

Va.,  1886. 

Report  of  the  director  .  .  .  Juno  1,  1886.  3  p.  4to.  n.  p.  [1886.] 

McGill  College  Observatory. 

Rogers  (W.  A.)  and  McLeod  (C.  II.):  Longitude  of  the  McGill  College  Observa¬ 
tory.  67  p.  4to.  Montreal,  1886. 

Repr .  from :  Trans.  Itoy.  Soc.  Canada,  1885. 

McKim  Observatory. 

Appel  (D.):  Der  Refractor  des  McKim  Observatory,  il.  Ztschr.  f.  Iiistrmknd., 
6:  15-19. 

Mars,  p."  134. 

Den.n'ing  (W.  F.)  :  Physical  appearance  of  Mais  in  1886.  Nature,  31 :  104. 

Flammarion  (C.)  :  La  planfete  Mars.  il.  L’Astron.,  5:  201-206. 

Green  (N.  E.):  Northern  heniLsphere  of  Mars.  Month.  Not.,  46:  445-447. 

Louse  (0.):  Ueber  die  Vortheile  der  Aiiwendung  eines  Kalkspathprismas  ziir 
Reobachtung  des  Mars.  Astron.  Nachr.,  114  :  121. 

pERROTix  (J.):  Observations  des  canaux  de  Mars.  il.  Pull,  astron.,  3  :  324- 
329. 

Schiaparelli  (A.  V.):  Osservazioni  astronomicho  o  fisicho  sull’  asse  di  r(#taziono 


e  siill.'i,  topografia  del  pianeta  Marte.  Memoria  iii.  Opposizione,  1881-’82. 

95  p.  4to.  Roma,  1886 . (M.8) 

Terry  (F.)  :  La  gdographio  de  la  plandte  Mars.  L’A^tron.,  5:  206. 

Wisi.iCENUS  (VV.):  Peitrag  zur  Pestimuiung  der  Rotatiouszeit  des  Planeten 
Mars.  71  p.  4to.  Leipzig,  1886  . (M.  4) 


- :  Einige  Pemerkungen  iiber  die  Ansdehnung  des  Schneeflecks  am  Siidpole 

des  Planeten  Mars.  Astrou.  Nachr.,  114  :  57. 

Mars  (Satellites  of). 

Hall  (A.) :  [Observations  of  Deimos,  1886.]  Month.  Not.,  46:  454. 

Mechanics  (Celestial).  See,  also,  Perturbations;  Satellites;  Series;  Three 
BODIES,  (Problem  of.) 

Princk.mann  (O.):  Pewegung  eines  matcriellen  Puuctes  auf  einern  Rotations- 
Paraboloid.  54  p.  8to.  Jena,  1886. 

Melbourne  Observatory. 

Observations  of  the  southern  nebuhe  made  with  the  great  Melbourne  telescope, 
from  1869  to  1885.  25  p.,  3  pi.  4to.  Melbourne,  1885. 

Mercury. 

Packlund  (O.):  Sur  la  masse  de  la  planbte  Mercure.  Pull,  astron.,  3:  473. 

Meridian  circle. 

Leitz.mann  (II.):  Einfliisse  der  Warmevertheilung  auf  die  Theilung  des  Meri¬ 
dian  kreises,  4to.  Magdebourg,  1885. 
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Meridian  circle — Coutimied. 

Lokwy  (M.):  £tu(ica  diverses  siir  les  m6tbodes  d’observatiou  et  de  reduction. 
4 to.  [Paris,  1886?  ] 

Meteor  showers. 

Dknnixg  (W.  F.)  :  [Radiants  of]  recent  showers.  Sid.  Mess.,  5:  309. 

- :  Radiant  point  of  tbe  Andromcdes  of  Nov.  27,  IS-ib.  Aiidroinedes  and 

Leonids  in  1965-’66.  Astron.  Reg.,  21 :  95-98. 

- :  Tbe  stationary  meteor  showers.  Sid.  Mess.,  5:  167-173. 

Dknza(F.):  Le  stelle  cadenti  del  periodo  di  Agosto  1885,  osscrvate  in  Italia. 
45  p.  lOmo.  Torino,  1886. 

Fokster  (W.):  Sternscbnuppenphiinoiuene  vom  27.  Nov.  1872  und  vom  *27.  Nov. 

1885.  Astron.  Nacbr.,  114  :  113-119. 

Newton  (H.  A.) :  Tbe  Biela  meteors  of  Nov,  27,  1885.  Am.  J.  Sc.,  3.  s.,  31  =  131 : 
409-426,  1886. 

Schiaparelli  (6.  V,):  Le  stelle  cadenti :  con  appendice  sulla  grande  pioggia  di 
stelle  cadenti  del  27  Nov.  1885.  New  ed.  8  +  134  p.  16mo.  Milano,  1886..  (M.  1) 

Meteors,  p*  125.  See,  also,  Comets  and  Meteors. 

]?all(R.  S.):  L’origine  des  dtoiles  filantes.  L’Astron.,  5:  331-337. 

Newton  (H.  A.)  Meteorites,  meteors,  andsbooting stars.  Proc,  Am.  Ass.  Adv.  Sc,, 
25:  1-18.  Also,  Reprint.  Also:  Science,  8:  169-176.  Also:  Nature,  34:  532- 
536. 

Address  as  retiring  president  of  the  American  Association,  liufl'alo,  August  18,  188C. 
Ze.nger  (C.-V. ):  Les  essaims  pdriodiipics  d’dtoiles  filantes  et  les  monveinents 
seismiques  des  anudes  1883,  1884  et  1885.  Compt.  Rend.,  103:  1287-1289. 

- :  Les  priucipaux  essaims  d  ’dtoiles  filantes  et  les  anrorcs  bordales.  Comi)t. 

Rend.,  103:  738-741. 

Meteors  (Orbits  of,  etc.). 

Backhouse  (T.  W.):  Proposed  maps  for  tracing  meteor  paths.  Astron.  N.acbr., 
114:  19. 

Bu^zczyn.ski  (B.):  Ueber  die  Babnen  dcr  am  11,  Dezember  1852  und  am  3. 
Dezember  1861  in  Deutschland  beobaebteten  bellcn  Meteore.  32  p.  8vo.  Halle, 

1886. 

Corrigan  (S.  J.)  :  Relation  between  meteoric  orbits  and  radiants,  Sid.  Mess.,  5 : 
100-105. 

Denning  (W.  F.)  :  Distribution  of  mcl cor  streams.  Month.  Not.,  47  :  35-39. 
Jesse  (O.):  Bestimmung  der  Ilc'ibe  der  Sternscbnnppen  in  bekannten  Babncit 
durcb  Beobacbtuiigen  von  einem  Orto  aus.  Astron.  Nacbr.,  114:  145. 

Monck  (W.  II.  S.):  Trained  meteors.  Obsry.,  9:  131. 

Wendell  (O.  C.)  :  Orbits  of  meteors.  Astron.  Nacbr.,  114 :  ,285. 

WriYER  (G.  D.  E.) :  Elementare  Berecliunug  der  Steruscbnuppenbabneii  um  die 
Sonne.  Astron.  Nacbr.,  115:  113-132. 

Moon,  p*  133,  See,  also,  Lunar  theory. 

Ahetti  (A.):  Tavole  per  vidurre  il  iiascerc  ed  il  tramontare  della  luna  dalle 
etfemeridi  di  Berlino  agli  orizzonti  di  latitndini  fra  36  e  48  gr.  12  p,  [VeueziaJ. 

1886  . (M.  1) 

Ericsson  (J.) :  Tbe  lunar  surface  and  its  temperature,  il.  Nature,  34:  248. 

DE  Fonvielle  (W.):  Ilistoiro  de  la  Inne.  il.  8°.  Paris,  1886  . (M.  2) 

Harley  (T.) :  Lunar  science,  ancient  and  mod  rn.  8vo.  London,  1886..  (M.  3.70) 
Mellor  (T.  K.):  Handy  mail  of  tbe  moon,  13  by  15  inches.  London,  1886. 

(3  sh.  Gd.) 

Proctor  (R.  A.):  The  moon:  her  motions,  aspect,  scenery,  and  physical  con¬ 
ditions.  3.  ed.  314  p,  il,  8vo.  London,  1886  . (M.6.  50) 
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Moon — Continued. 

SAruKETTi  (A.) :  Metodo  universale  per  iscoprire  spedianiente  gP  istanti  de  na- 
Hcere  e  del  tramontaro  della  luna  in  qualsiasi  luogo  d  ’Italia.  1:1  p.  4to.  Bo¬ 
logna,  1880. 

Weinek(L.);  Zeichnungen  von  Mondkratern  uud  Mondlandschaftcn.  Astron. 
Beob.  zu  Prag.  Ai)p.  zuin  45.  Jabrg.,  p.  59-G9. 

Moscow  Observatory. 

Annai.es  de  I’Obscrvatoire  do  Moscou.  Publides  par  T.  Bredicbin.  S(5ric  2,  v. 

1,  livraisou  1.  118  p.,  2  pi.  4to.  Moscou,  188G . (M.  G) 

Natal  Observatory. 

Kei’ORT  of  tlie  superintendent  .  .  .  1885.  30  p.  4to.  u.  p.  [188G.] 

Nebulae,  p"  101.  See,  also,  Pleiades. 

VON  COTIIAKD  (E.):  [Pbotogiai>liing  a  faint  star  in  the  King  nebula  in  Lyra.] 
Astron.  Nacbr.,  115  :  221,  303. 

&'i'ONE  (O.) :  List  ot  nebulas  observed  at  the  Leandcr  McCormick  Observatory 
and  supposed  to  be  now.  Astron.  Jour.,  7  :  9-14. 

- :  The  same.  Second  list.  Astron.  Jour.,  7  :  57-Gl. 

Stone  (0.)  and  Leavenworth  (F.  P.):  [Observations  of  the]  Nebula  of  Orion, 
1885.  43  p.,  3  pi.  4to.  Univ.  of  Va.,  188G. 

Pub.  McCorniick  Obsry.,  v.  1,  pt.  3. 

SwilfT  (,L.):  Catalogue  No.  3  of  nebulai  discovered  at  the  Warner  Observatory. 
A.stron.  Nadir.,  115  :  153-158. 

- :  The  same.  No.  4.  Astron.  Nachr.,  115  :  257-2G2. 

- :  The  same.  No.  5.  Astron.  Nachr.,  IIG  :  33-38. 

Temper  (W.)  Ueber  Nebelflecken  .  .  .  1876-’79  .  .  .  ziiArcetri.  28  p.  4to.  Pra*', 

. (M.  3) 

Neptune  (Satellite  of),  p*  139. 

Martii  (A.):  Ephemeris  of  the  satellite  of  Neptune.  Month.  Not.,  46  :  504-507. 
Neuchatel  Observatory. 

Kapport  du  directeur  .  .  .  1885.  32  27  p.  12mo.  Lode,  1886. 

Nutation,  p*  103. 

Foi.ie  ( F.) :  D<5moustration  pratique  de  I’existence  de  la  nutation  diurue.  Compt. 
Kend.,  103  :  1171-1173. 

Objectives.  See,  also,  Spiierometer. 

Beruer  (C.  L.  ) :  Api»arat  zur  genauen  Bestimmung  der  Brennweito  von  Objectiv- 
gliisern.  il.  Ztschr.  f.  Instrmknd.,  G  :  272-27(). 

IIarzeu  (P.)  :  Leber  ein  dreillachiges  nach  llerrn  Scheibner’s  Principien  berech- 
netes  Objectiv.  A.stron.  Nachr.,  115 :  241-252. 

Laurent  (L.):  Sur  I’cxdcution  des  objectifs  pour  instruments  do  precision. 
Compt.  Kend.,  102:545-548. 

SciirOder  (II.)  :  Ueber  die  den  hekannten  Doppelobjectiven  anhaftendeu  Uebd- 
stiinde  und  cine  neue  davon  freie  Linseneombination  fiir  grosso  Kefractoren. 
Ztschr.  f.  Instrmknd.,  6:41-46. 

Observations  (Combination  of).  See,  also,  Least  squares. 

Newcomr  (S.  ):  A  generalized  theory  of  the  combination  of  observations,  so  as  to 
obtain  the  best  result.  Am.  J.  Math.,  8:343-366. 

Jicv.  by  LCrotii  (J.)  :  Vrt(j8cbr.  d.  astron.  Gesellacb.,  21 :  272-276. 
liev.  Obsry.,  9  :  370. 

Observatories,  p*  1.39. 

Jaiiresrericiite  der  Sternwarte  fiir  1885.  Yrtljschr.  d.  astron.  Gesellsch., 
21:69-1.50. 

Lancaster  (A.):  Liste  g(in6rale  des  ob.serv.atoires  et  des  astronomes,  des  80cidf(is 
et  des  revues  astronomiques.  114  p.  12nio,  Bnuxelles,  1886 . (M.  1.50) 
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Occultations. 

WoousiDE  (C.  L.) :  Short  method  for  coniputiog  occultatious.  il.  Sid.  Mess., 
5 :  203-210. 

Orbits.  See,  also,  Three  bodies  (Problem  of). 

Andoyer(H.):  Contribution  {I  la  th<5orie  des  orbites  intcrimSdiaires.  72  p.  4to. 

Paris,  1886 . (3  fr.  50c.) 

Bryant  (R.):  Kepler’s  problem.  Month.  Not.,  47 :  8-14. 

Gyld6n(H.):  Intermediiira  banor,  som  vid  en  gifven  tidpunkt  ansluta  sig  till 
de  verkliga  nied  en  kontakt  of  tredja  ordniugen.  20  p.  8vo.  Stockholm, 
1686. 

ISRAEL-IIOLTZWART  (K.);  Elemcntc  der  theoretischen  Astronomic,  il.  8vo. 

Wiesbaden,  1886 . (M.  25) 

Neumann  (C.):  Ausdehnung  der  Keplcr’schen  Gesetzo  auf  den  Fall,  dass  die 
BcM  Cgung  auf  einer  Kugclfluchc  stattfindet.  Bcr.  ii.  d.  Verhandl.  d.  k.  silchs. 
Gesellscb.  d.  Wissonsch.  Leipz.  Math.-phys.  Cl.,  1886. 

VON  Oppolzer  (T.)  Trait6  de  la  determination  des  orbites  des  comhtes  et  des 
planiites  .  .  .  Edition  frangaiso,  publiee  d’apres  la  deuxieme  edition  allemaudo 


par  Ernest  Pasquier.  Premier  volume.  26 491  +  209  p.  4to,  Paris,  1886. 

(30  fr.) 

TiiUREiN  (H.):  Elemeutaro  Darstcllung  der  Planetcubahnen  durcb  Konstruk- 
tion  und  Rechnuug.  34  p.  8vo.  Berlin,  1886  . (M.  1) 

Padua  Observatory. 

Abetti  (A.) :  Esperimento  per  lo  determinazioni  di  latitudino  .  .  .  all’Osserva- 
torio  di  Padova  nell’ ottobre  1885.  6  p.  8vo.  Roma,  1886 . (M.  1) 

- :  Osservazioni  astrononiiche  fatte  all’  Osservatorio  di  Padova  coll’  equatoriale 

Dembowski  nel  1886.  lip.  8vo.  Venezia,  1886 . (M.  0.60) 

Parallax  (Stellar),  p*  108. 


IIauu  (A.):  Observations  for  stellar  parallax  [of  a  Lyrm,  61  Cygui,  40  (o*)  Eri- 
dani,  and  6  B  Cygui].  67  p.  4to.  Wa.shington,  1886. 

Wash.  Obsn’a.,  18S3,  App.  ii. 

SciiUR  (W.):  Bestimmung  der  Parallaxe  des  Doppelsterus  Aurigm.  Astron. 
Nadir.,  114:161. 

Paris  Observatory. 

Pei:igat’D  (E.-L.-A.)  :  Erreurs  de  division  du  cercle  do  Gambey.  Compt.  Rend., 
103:. 59 1-594. 

Rapport  annuel  sur  I’etat  de  I’Observatoire  do  Paris  pour  I’anneo  1885,  pre.sente 
an  conscil  .  .  .  22  jauvicr  1886.  28  p.,  1  pi.  4to.  Paris,  1886. 

Pendulum. 

Lorentzen  (G.):  Theorie  des  Gaussischen  Pcudels.  Astron. Nachr.,  114:241- 
284. 

Personal*  equation. 

Seeliger  (H.):  Eintluss  dioptrischcr  Fehlcr  des  Auges  auf  das  Resiiltat  astro- 
uomischer  Messungeu.  Abhaudl.  d.  math.-phys.  Cl.  d.  k.  bayer.  Ak.  d.,Wi8- 
sensch.,  15:  665-704. 

Perturbations. 

Callandreau  (O.)  :  Simplifications  qui  so  prdsentent  dans  lo  calcul  nnm6riquo 
des  perturbations  pour  certaines  valeurs  de  I’argument.  Compt.  Rond.,  102: 
598-601. 

Radau  (R.)  :  Sur  quelqucs  formulcs  de  la  thdorio  des  perturbations.  Bull,  astron., 
3 :  433,  475. 

Tisserand  (F. ):  Sur  uu  cas  remarquablo  du  iiroblomc  des  perturbations,  Bull, 
astron.,  3:  425-433.  Also;  Compt.  Rond.,  103:  446-451, 
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Photography  (Astronomical).  p*115.  See,  also,  Nkbul.e;  Photography  (Solar), 
Plkiadks;  etc,;  Spkctra  (Stellar). 

Ei)Er(J.  M.):  Die  Moment-Photographie  in  ibrer  Anwendung  auf  Kunst  nnd 

Wisseuschaft.  8+198  p,  II.  8vo.  Hallo,  1886  . (M.24) 

vox  Gothard  (E.);  Apparate  fiir  Aufnahme  liimmliscber  Objectc.  Ztschr.  f. 
Instrmknd,  6  :  5-14.  Also,  Reprint. 

IIoi.DEN  (E.  S.) :  Photography,  the  servant  of  astronomy.  Overland  Month.,  2.  s.. 


8 : 459-470. 

Stein  (S.  T.):  Die  Photographie  im  Dienste  der  Astronomic,  Meteorologie  und 

Physik.  il.  8vo.  Halle,  1886 . (M.5) 

Stone  (O.)  :  Photographers  versus  old-fashioned  astronomers.  Sid.  Mess.,  6:  1-4. 
Struve  (O.):  Die  Photographie  im  Dienste  der  Astronomic.  20  p.  8vo.  St. 
Petersburg,  1886 . (M.  1) 


Repr.  from;  M61.  math,  et  astron.  tir68  du  Bull,  do  I’Acad.  d.  so.  St.  f*6tor8b.  C :  493-517. 
Tramblay  (G.)  :  Photographie  Innaire  dans  les  instruments  do  moyenno  puis¬ 
sance.  L’Astron.,  5  :  382-384,  425. 

Photography  (Solar). 

Huggins  (W.)  :  Photography  of  the  solar  corona.  Science,  8 :  303.  Also:  Nature, 
34  :  469.  Also:  Astron.  Nachr.,  115  : 191. 

Photography  (Stellar). 

Common  (A.  A.) :  Photography  as  an  aid  to  astronomy.  Eng.  Meehan.,  43:45-3- 

455. 

Flammarion  (C.)  :  La  photographie  celeste  d,  I’Ohservatoire  de  Paris,  il.  L’ As¬ 
tron.,  5 : 42-57. 

- :  Comparaison  des  rdsultats  de  I’ohservation  astrouomique  avec  ceux  de  la 

photographie.  L’ Astron.,  5  : 188 

Gilu  (D.)  :  Photographie  astrouoniique.  Bull,  astron.,  3  :  161-164. 

VON  Gothard  (E.)  :  Anwendung  der  Photographie  zu  Mcridian-Beohachtungen. 
Astron.  Nachr.,  115  :  315. 

- :  Photographische  Aufnahmen.  Astron.  Nachr.,  115 :  221. 

Gould  (B.  A.)  :  Photographic  determinations  of  stellar  positions.  Proc.  Am.  Ass. 

Adv.  Sc.,  35  :  74-79.  Also:  Am.  J.  Sc.,  3.  s.,  32=  132  :  369-375. 

Henry  (Paul)  and  Henry  (Prosper) :  Astronomical  photography,  il.  Nature, 
34 :  35-37. 

- :  Ftoiles  doubles  et  amas  d’^toiles  mesur^s  par  la  photographie.  il. 

L’Astron.,  5  :  281-286. 

Janssen  (  J.)  Note  snr  la  constitution  des  taches  solaires  et  sur  la  photographie 
envi8ag<5e  commo  instrument  de  d6couvertes  en  astronomie.  Compt  Rend.,  102  : 
80-82. 

Louse  (O.):  Uober  Stellar-Photographie.  Astron.  Nachr.,  115: 1-14. 

Mouciiez  (E.)  :  Photograi)hies  a-stronomiques  do  MM.  Paul  Henry  et  Prosper 
Henry.  Compt.  Rend.,  102:  148,  289. 

Pickering  (E.  C.) :  Draper  memorial  photographs  .  .  .  [etc.].  Nature,  34  :  439. 

- :  Investigation  (An)  in  stellar  photography,  conducted  at  the  Harvard  Col- 

,  lege  observatory.  Mom.  Am.  Acad.  Arts,  etc.,  11  :  179-226,  1886. 

Also:  Reprint,  with  appendix. 

Pritchard  (C.):  Remarkable  instance  of  the  detection  of  distortion  in  a  pho¬ 
tographic  film  measured  for  the  purpose  of  stellar  j)arallax.  Month.  Not.,  46: 
442-444. 

- :  Researches  in  stellar  photography.  Proc.  Roy.  Soc.,  Lond.,  41 :  19o-2l2. 

Also  [Abatr.  1  :  N.aturo,  34  :  305. 

Ranyard  (A.  C.)  :  Connection  between  photographic  action,  the  brightness  of 
the  luminous  object,  and  the  time  of  exposure  a-s  applied  to  celestial  photog- 
fftphy.  Month,  Not.,  46:  305-309, 

JJ.  Mis.  GOO— J3 
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Photography  ( Stell  ar ) — Cont  i  n  n  ed . 

Roberts  (1.)=  Note  on  photographs  of  stars  in  Cygnus,  taken  in  August,  1886. 
Mouth.  Not.,  47 :  22. 

- :  Photographic  maps  of  the  stars.  Month.  Not.,  46  :  99-103. 

Wolf(C.):  Comparaison  des  rdsultats  de  I’ohservation  astronomique  direct® 
avec  ceux  de  I’inscription  photographique.  Couipt.  Rend.,  102  :  476. 

Zenger  (C.  V.)  :  Etudes  phosphorograpliiques  pour  la  reproduction  photograph¬ 
ique  dll  ciel.  Compt.  Rend.,  102 :  408-410. 

Photometry.  p.*112. 

Chandler  (S.  C.  ),  jr.  Comparative  (A)  estimate  of  methods  and  results  in  stel¬ 
lar  photometry.  [Afostr.]  Proc.  Am.  Ass.  Adv.  Sc.,  35 :  81. 

- :  Light-ratio  unit  of  stellar  magnitudes.  Astrou.  Nachr.,  115  :  14.5-1.54. 

Pritchard  (C.)  :  Supplementary  measures  of  the  magnitudes  of  a  zone  of  star.s 
near  the  equator  for  reference  as  standards  of  magnitude  in  lieu  of  Polaris. 
Month.  Not.,  46  :  439-442. 

Sawyer  (E.  F.)  :  Some  account  of  a  now  catalogue  of  the  magnitudes  of  south¬ 
ern  stars.  Proc.  Am.  A*88.  Adv.  Sc.,  35  :  80.  Also:  Sid.  Mess.,  5  :  299-302. 

Seeligkr(H.)  :  Bemerknugen  zu  Zollner’s  “  Photometrischeu  Untcrsuchungen.” 
Vrtljschr.  d.  astron.  Gesellsch.,  21:  216-229. 

Planets.  p*133. 

Christiansen  (C.)  :  Bemerkungen  iiber  die  Temperatur  der  Planeten.  Sirius, 
19:  256-258. 

Planets  (Minor).  See  A.8TEROIds. 

Pleiades.  p*10l. 

Clerke  (A.  M.):  [History  of]  the  Pleiades.  Nature,  33:  561-564. 

Common  (A.  A.) :  Nebnhe  in  the  Pleiades.  Month.  Not.,  46:  341. 

Flammarion  (C.)  :  Comparaison  des  r6sultat8  de  I’observation  astronomique  avec 
ceux  de  photographie.  Compt.  Rend.,  102:  911-914. 

Henry  (P.)  :  The  photographic  nebnlai  in  the  Pleiades.  Month.  Not.,  46  :  281. 

Henry  (Paul)  and  Henry  (Prosper):  Snr  nno  carte  photographique  du  groupe 
des  Pleiades.  Compt.  Rend.,  102  :  848-851. 

Kam.mermann  (A.):  Ueber  den  Majanebel.  Astron.  Nachr.,  114:  313. 

Perrotin  (J.):  Observation  do  la  ndbuleuse  do  Maia.  Compt.  Rend.,  102  :  .544. 

Roberts  (I.)  i  Note  on  two  photographs  of  the  nebulro  in  the  Pleiades,  taken  in 
October,  1886.  Mouth.  Not.,  47  :  24. 

Struve  (O.):  Ueber  den  Majanebel.  il.  Astron.  Nachr.,  114:  97. 

Weiss  (E.)  :  Ueber  die  Nebel  in  den  Plejadon.  il.  A.stron.  Nachr.,  114 :  209. 

Wolf  (C.)  :  Comparaison  des  r^sultats  de  I’observation  astronomique  directe  aveo 
ceux  de  I’inscription  photographique.  Compt.  Rend.,  102:  476. 

Potsdam  Observatory. 

PUBLICATIONEN  des  astrophysikalischen  Observatorinms  zu  Potsdam.  Hrsg.  von 
H.  C.  Vogel.  5.  Bd.,  7  -f  281  p.  4to.  Leipzig,  1886. 

Prague  Observatory. 

Astronomische  Beobachtungen  an  der  k.  k.  Sternwarto  zu  Prag  im  Jahre  1884, 
von  L.  Weinek.  App.  zum  45.  Jahrgang.  74  p.,  4  pi.  4to.  Prag,  1886. 

Rev.  by  ScHfOxFEU)] ;  Vrtljschr.  d.  astron.  Gesellsch.,  21 :46-i>0. 

Precession. 

Flammarion  (C.):  Le  mouvement  siicnlaire  du  pAlc  ot  la  transmission  du  sys- 
tiime  solaire.  il.  L’ Astron.,  5,  401-406. 

Rogers  (W.  A.)  and  Winlock  (A.):  Reduction  of  the  positions  of  close  circum¬ 
polar  stars  from  one  epoch  to  another.  Mom.  Am.  Acad.  Arts  and  Sc.,  11 : 227- 
299,  1886.  Aleo  Reprint. 
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Precession — Coutinnod. 

Weiss  (E.):  Ueber  die  Berechmmg  der  Priicession  niit  besouderer  Riicksicht  auf 
die  Kcductiou  eiues  Sterncataloges  auf  eino  atidere  Epoebe.  28  p.  4to,  Wien, 

. . - . (M.  1.50) 

Itepr./rom:  Deuksclir.  d.  k.  Akad.  d.  Wissonscli.  Math  uaturwis,  Cl.  Wieu,  53:  53-80. 

Prominences  (Solar).  Nee,  also,  Sun ;  Sun-spots. 

Tacciiini  (P.):  R6sultats  fouruis  par  I’obsorvatiou  dcs  protub<5rauce8  solaires 
pendant  I’aniKSe  1S85.  Coinpt.  Rend.,  102:  457. 

Tkouvelot  (E.  L.):  Cbangeinents  teniiioraires  de  rdfraugibilitd  des  raies  du 
spectre  do  la  chromospbbro  et  des  protub6rances  solaires.  Bull,  astron.,  3 : 9-22. 

- :  Protuberances  visible  on  the  spectrum  with  a  narrow  slit.  Month.  Not., 

4(5 : 331-333. 

Jiev.  by  Maundeu  (E.  W.)  :  Month.  Not.,  46:334. 

WiM)(ri.):  Relations  entre  Ics  variations  du  magndtisrae  terrestre  et  les  ph6- 
nomfenes  observ6s  sur  lo  soleil.  Coinpt.  Rend.,  102 : 508. 

Pulkowa  Observatory. 

jAiiUESnEUiCHT  am  25  Mai,  1886  .  .  .  [etc.]  52  p.’  8vo.  St.  Petersburg,  1886. 

Unteksuciiung  der  Repsold’scheu  Theilung  des  Pulkowaor  Verticalkreisos.  37 

p.  4to.  St.  Petersburg,  1886  . (M.  1) 

M6iu.  Acad.  imp.  d.  8C.  de  St..P6tor8b.,  7.  86r.,  vol.  34,  No.  2. 

Radcliffe  Observatory. 

Results  of  astronomical  and  meteorological  observations  made  in  the  year  1883. 
A’^ol.41.  8vo.  Oxford,  1886. 

Reflectors.  See,  also,  Telescopes. 

Spitta  (E.  J.):  Method  of  collimating  Newtonian  reflectors.  Obsry.,  9:349-351. 

Refraction. 

Abije  (C.):  a  correction  for  gravity  in  the  use  of  refraction  tables.  Astron. 
Nachr.,  116  :  15. 

Gaillot  (A.):  D6termination  de  I’erreur  de  la  constanto  de  la  rdfraction  astro- 
nomique  par  les  observations  mdridiennes.  Compt.  Rend.,  102:  200,247. 

Gill  (D.):  Some  suggested  improvements  in  the  practical  working  of  M. 
Loewy’s  new  method  of  astronomical  refraction.  Month.  Not.,  46:326-328. 
Also,  trans.:  Compt.  Rend.,  102:732-735. 

Eoewy  (M.):  Nouvelle  mdthode  pour  la  determination  des  dldments  de  la  rd- 
fraction.  Compt.  Rend.,  102:  74-80. 

- :  Determination  des  dldments  do  la  rdfraction.  Compt.  Rend.,  102:290-297. 

- :  Determination  des  dldments  do  la  rdfraction.  Exameii  des  conditions  gdn- 

drales  h  remplir  dans  la  solution  pratique  du  probldme.  Compt.  Rond.,  102  : 
380-385. 

- :  Determination  des  dldments  de  la  rdfraction.  Solution  pratique  la  plus 

favorable.  Compt.  Rend.,  102 :  533-539. 

- I  Nouvelles  mdthotles  pour  la  determination  directe  do  la  valeur  absoluo  do 

la  rdfraction  it  divers  degrds  de  hauteur.  Compt.  Rend.,  102;  887-894. 

- :  Nouvelle  mdthode  gdndrale  pour  la  determination  directe  de  la  valour  ab.so- 

lue  de  la  rdfr.actiou  h  tousles  degrds  de  hauteur.  Compt.  Rend.,  102:  1196- 

1202. 

- ;  Nouvelle  mdthode  pour  determiner  les  rdfractions  ^  toutes  les  hauteurs  h 

I’aide  de  la  valeur  connuo  d’uno  seule.  Compt.  Rond.,  102  :  1273-1279. 

McNeill  (M.)  :  Logarithmic  method  of  correcting  for  differential  refraction  in 
declination.  Astron.  Nachr.,  114:  385-390. 

VON  OiM’OLZER  (T.) :  Ueber  die  astronomische  Refraction.  52  p.  tab.  4to.  Wien, 
1886  . . .  . (M.  2.60) 

Pickering  (E.  C.):  Atmospheric  refractiou.  ProQ.  Am.  Acad.  Arts  aud  Sc., 
21;  268-302,  1886. 
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Rio  Janeiro  Observatory. 

Ckuls  (L.):  Sur  le  trausfert  de  I’Observatoiro  imperial  do  Rio  do  Janeiro. 
Compt.  Rend.,  103 :  548. 

Rome  Observatory. 

Millosevicii  (E.)  :  Determinaziono  delialatitudino  del  R.  Osservatorio  del  Col- 
legio  Romano.  68  p.  4to.  Roma,  1886. 

In:  Ann.  de  Meteor.  Ital.,  pt.  3,  1885. 

Satellites. 

Darwin  (G.  II.):  Tidal  friction  and  the  evolution  of  a  satellite.  Nature,  33:  367. 
Nolan  (J.):  Tidal  friction  and  the  evolution  of  a  satellite.  Nature,  34:  286; 
35:  75. 

Saturn,  p*  137. 

Battermann  (II.)  :  Heliometrischer  Anschluss  des  Saturn  an  jn  uud  tf  Germino- 
rum  [Jan.  and  Mar.,  1886].  Astron.  Nachr.,  115:  225-230. 

Hill  (G.  W.):  Elements  and  perturbations  of  Jupiter  and  Saturn.  Astron. 
Nachr.,  113:  273-302. 

Saturn  (Satellites  of). 

Hall  (A.):  Comparison  of  the  observations  of  the  five  inner  satellites  of  Saturn, 
made  at  Toulouse  in  1876  and  1877.  Astron.  Nachr.,  115:  07-104. 

- :  [Orbits  of  J  the  six  inner  satellites  of  Saturn.  74  p.  4to.  Washington, 

1886. 

Wash.  Obsns.,  1883,  App.  i. 

Marth  (A.):  Ephemerides  of  the  satellites  of  Saturn  L1836-’87].  Mouth.  Not. 
46:  469-486. 

Tisserand  (F.)  :  Surun  cas  remarfiuableduinoblfemedes  perturbations.  Compt. 
Rend.,  103:  446-451.  Also:  Bull,  astron.,  3:  42.5-433.. 

Sayre  Observatory. 

Doolittle  (C.  L.)  :  [Change  in  the]  latitude  of  the  Sayre  Observatory.  Astron. 
Jour.,  7 :  14. 

Seasons. 

I’ROCTOR  (R.  A.):  The  seasons  pictured  in  48  sun- views  of  the  earth,  and  24  zodi¬ 
acal  maps,  and  other  drawings.  4to.  Loudon,  1885. . (M.  5.30) 

Series.  See,  also,  Mechanics  (Celestial);  Perturbations. 

Callandreau  (O.):  Ddveloppemeut  des  coordoundes  elliptiques.  Bull,  astron., 
3:  528-532. 

CiiARLiER  (C;-V.-L.) :  Mdthode  permettant  d’augmenter  la  convergence  des  sdries 
trigonomdtriques.  Bull,  astron.,  3  :  378-385. 

PoiNCARf:  (H.)  :  Moyen  d’augmenter  la  convergence  des  sdries  trigouomdtriques. 
Bull,  astron.,  3:  521-528. 

Sextant. 

Dreyer  (J.  L.  E.) :  On  the  invention  of  the  sextant.  Astron.  Nachr.,  115  :  33. 
Gruey  (L.-J.) :  Sur  les  constantes  du  grand  niiroir  du  sextant.  Bull,  astron. 
3:  5-9. 

Sky-glows. 

Bishop  (S.)  :  Origin  of  the  red  glows.  Sid.  Mess.,  5:  129-142. 

Maine  (H.  C.)  :  The  “  red  light.”  il.  Sid.  Mess.,  5 :  237-251. 

Newcomb  (S.):  Red  sunsets  and  volcanic  eruptions.  Nature,  34 :  340. 

Ricc6  (A.):  L’lle  Ferdinandea,  le  soleil  bleu  et  les  crdpuscules  rouges  de  1831. 
Compt.  Rend.,  102:  1060-1063. 

- :  Red  sunsets  and  volcanic  eruptions.  Nature,  34  :  386. 

Solar  system. 

FbRSTER  (A.):  Eine  durch  eigenthlimlicho  Beziehungen  zwiscljeu  Planetenent- 
fernungen  uud  Planeteumassen  voraulasste  neue  Hypothese  der  Entwicklung 
defi  Ronpensystews,  2+16  p,  gyp,  Stuttgart,  1836  (M. 0,50) 


ASTRONOMY. 


181 


Solar  system — Continued. 

Kkuk(F. ):  Eutstehung  dor  Kdrper,  welcho  sicli  iiin  die  Sonne  bewegen.  79  p. 
Svo.  liCipzig,  188(5 . . . (M.  1.80) 

TuKNKit  (II.  H.):  Note  on  Mr.  Marth’s  “  intersects.”  il.  Month.  Not.,  46 :  157. 

Vail(J.  N.):  The  earth’s  annular  system.  400  p.  12ino.  Cleveland,  1886. (M.  10) 

Solar  system  (Motion  of),  p*  126.  See,  also,  Stars  (Motion  of). 

Fla.m.makion  (C.)  :  Le  point  fixe  dans  I’nnivers.  L’Astron.,  5  :  241-251. 

Folik  (F.  ):  Note  sur  le  mouveineut  du  systfetne  solaire.  Astron.  Nachr.,  114: 
655. 

IIomann(H.):  Bestiminung  der  Bewegnng  des  Sonuensystems  durch  Spectral- 
Messungen.  Astron.  Nachr.,  114  :  25. 

VON  K5VESLIGKTHY  (K.) :  Bestimmung  der  Bewegung  des  Sonuensystems  durch 
Spectral-Messungen.  Astron.  Nachr.,  114  :  327. 

Spectra  (Stellar),  p*  113. 

Pickering  (E.  C.):  Draper  memorial  photographs  of  stellar  spectra,  exhibiting 
bright  lines.  Nature,  34  :  439, 570. 

Sherman  (O.  T.):  Reply  to  certain  questions  raised  before  the  Royal 'Astronom¬ 
ical  Society  .  .  .  [etc.].  Month.  Not.,  47:  14-18. 

Spectroscope. 

Hasselberg  (B.):  Anwendung  von  Schwefelkohlenstoff-Prismen  zu  spectro- 
scopischen  Beobachtungen  von  hoher  Precision.  8vo.  Leipzig,  1886. 

Zenger  (K.  W.):  Neues  gcradsichtiges  Spectroscop  ohne  Spait  und  ohne  Colli- 
matorlinse.  Ztschr.  f.  Instrmknd.,  6:  59. 

Spectrum  analysis. 

Janssen  (J.):  Spectres  d’absorption  do  I’oxygfene.  Compt.  Rend.,  102 :  1352. 

Langley  (S.  P.):  Experimental  determination  of  wave-lengths  in  the  invisible 
prismatic  spectrum.  Mem.  Natl.  Acad.  Sc.,  2:  149-162,1885.  4  pi. 

- :  Observations  on  invisible  heat  spectra  and  the  recognition  of  unmeasured 

wave-lengths,  made  at  the  Allegheny  Observatory.  Phil.  Mag.,  5.  s.,  21:  394-409. 

- :  On  hitherto  unrecognized  wave-lengths.  Am.  J.  Sc.,  3.  s.,  32  =  132:  83-106. 

4  pi. 

- :  Sur  des  longueurs  d’onde  jusqu’ici  non  reconnuos.  Compt.  Rend.,  102: 

162-164. 

Smyth  (C.  Piazzi) :  Micrometrical  measures  of  gaseous  spectra  under  high  dis¬ 
persion.  Trans.  Roy.  Soc.  Ediub.,  32 :  415-480.  30  pi.  1886.  Reprint. 

Spectrum  (Solar),  p*"  126. 

Cornu  (A.):  ]5tude  des  bandes  telluriques  o,  B,  et  A  du  spectre  solaire.  105  p. 
8vo.  Paris,  1886  . (M.  2.50) 

Hasselberg  (B.):  M6thode  propre  ^  determiner  avec  grande  precision  les  lon¬ 
gueurs  d’oude  des  raies  ultra-violettes  du  spectre  solaire.  Mom.  Soc.  spettrosc. 
ital.,  15 :  127-133. 

MCller  (G.)  and  Kempf  (P.):  Bestimmung  der  Wellenliingen  von  300  Linien  im 


Sonnenspectrum.  4to.  Leipzig,  1886 . (M.  12) 

In.  Pub.  astrophys.  Obs.  zu  Potsdam,  Bd.  5. 

- :  Neuberechnung  der  2,614  in  Publication  Nr.  3  des  astrophysicali- 

schen  Observatoriums  zu  Potsdam  bcstimmten  Wellenliingen.  4to.  Leipzig, 
1886  . (M.l) 


Pickering  (E.  C.):  Comparison  of  maps  of  the  ultra-violet  spectrum.  Am.  J.  Sc., 
132:  223-226. 

Spherometer. 

Mayer  (A.  M.):  On  the  well-spherometer,  an  instrument  that  measures  the 
radius  of  curvature  of  a  lens  of  any  linear  aperture,  il.  Am.  J.  Sc.,  3.  s.,  32  = 
132:  61-69. 
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Star-catalogiies.  p*  104. 

AKiNTAGH  (‘2(1)  catalogue  of  8, 1500  stars  for  the  oi)och  1876,  from  observations  .  .  . 
18.69  to  1883,  under  the  (liniction  of  .  .  .  T.  R.  Ivobinson,  .  .  .  prepared  for  pub¬ 
lication  by  J.  L.  E.  Dreyer.  1.6-|-ir>9  p.  8vo.  Dublin,  188(i. 

Auwers(A.):  Bemerknng  iiber  die  gegenwiirtige  Verliisslichkeit  dos  Funda¬ 
mental-Catalogs  fiir  die  Zonen-Beobachtnngen  der  astrouomisclien  Gesellscliaft 
nnd  die  Giiuanigkeit  seiner  Grnndlageu.  Astron.  Nadir.,  114  :  1-20. 

Downing  (A.  M.  \V.)  Comparison  of  certain  southern  star-catalogues.  Month. 
Not.,  46:  365-379. 

Fauquiiak  (H.):  Compai’ison  of  the  Boss  and  Anwers  declination-standards. 

'  Proc.  Am.  Ass.  Adv.  Sc.,  35  :  82. 

Gould  (B.  A.):  The  Argentine  general  catalogue.  Mean  positions  of  [32,448] 
southern  stars  [for  1875.0]  determined  at  the  National  Observatory.  15-fC50 
p.  4to.  Cdrdoba,  1886. 

Kesullados  d.  Obs.  nac.  Argentino,  vol.  14. 

TTolden  (E.  S.):  Corrections  to  the  star-catalogncs  in  the  library  of  the  Washburn 
Observatory.  Pub.  Washb.  Obsry.,  4:  69-76. 

Kam(N.  M.):  Catalog  von  Sternen  deren  Orter  dnrch  selbst.stilndigo  Meridian- 
Beobachtungeu  bestimmt  worden  sind,  aiis  Bd.  1  bis  66  der  Astron.  Nachr., 

reducirt  auf  1855.0.  22-t  384  p.  4to.  Amsterdam,  1886 . (M.  16) 

Verbaiidl.  d.  k.  Akad.  d.  AVetensch.,  deel  24. 

PULKOWA.  Positions  moyennes  de  3,542  ^toiles  d6termin6es  A  I’aide  du  cercle 
m^ridien  .  .  .  1840-1869,  et  r6dnites  k  I’^iioqne  1855.0. 

Repr.  from  Obsns.  d.  Poulkova,  tome  8. 

Romberg  (H.):  Geniiherte  Orter  der  Fixsterne  von  welcheu  in  den  Astronomi- 
scheu  Nachrichten  Bd.  67  bis  112  selbststiindige  Beobachtungen  angeliihrt  sind 
fiir  die  Epoche  1855.  52  p.  4to.  Leipzig,  1886 . (M.  4) 

Pub.  d.  astron.  Gesollscb.,  18. 

Safford  (T.  H.):  Comparison  of  Groombridge’s  and  Struve’s  right  ascensions  of 
close  circumpolar  stars.  Month.  Not.,  46;  37. 

SciioNFELD  (E.) :  Bonner  Stern verzeichniss.  Vierto  section,  euthaltend  die  genii- 
herten  mittlereu  Orter  fiir  den  Anfang  des  Jahres  1855  von  133,659  Sternen 
zwischen  2  und  23  Grad  siidlicher  Declination  nnd  1,173  diesen  Grenzen  benach- 
barten  .  .  .  beobachtet  and  berechnet  von  Eduard  Schoufeld.  56  4-  459  !>. 

4to.  Bonn,  1886 . (M.  20) 

Astron.  Beob.  zu  Bonn.,  Bd.  8. 

Weiss  (E.):  Berichtigungen  zu  Oltzen’s  Catalog  der  Argelauder’schen  siidlichen 
Zouen,  nebst  Mittheilnng  von  eiuigen  siidlichen  Sternen  niit  ziemlich  starker 
Eigenbewegnng.  Astron.  Nachr.,  115  :  313. 

Star-charts. 

Colbert  (E.)  :  The  fixed  stars;  maps  for  ont-door  study.  Chicago,  l886. 

Klein  (II.  J.)  :  Stern-Atlas  euthaltend  sammtliche  Sterne  1-6.5  Gro.sse  zwischen 
dem  Nordpol  und  34  Grad  sUdlicher  Declination.  40  p.,  18  maps.  fol.  Leipzig, 
1886. 

10  Lfgn.  Jede  Lfg.  M.  1.20. 

Peck  (W.)  :  The  southern  hemisphere  constellations,  and  how  to  find  them.  13 
maps.  4to.  London,  1885  . (M.  3.80) 

SCIIONFELD  (E.) :  Bonner  Sternkarten.  2.  Scrio.  Atlas  der  Ilimmelszono  zwis¬ 
chen  1°  und  23°  siidlicher  Declination  fur  den  Anfang  des  Jahres  1885.  i  und 
II  Lfgn.  4  p.,  12  maps.  fol.  Bonn,  [1886]. 

Vollstandig  in  4  Lfgn.  24  Sternkarten.  Jede  Lfgn.  M  12. 

Proctor  (R.-A.) :  Nonvel  atlas  c61e8to  .  .  .  [etc.].  Trad,  sur  la  6.  6d.  anglaiso 


par  P.  Gerigny.  13-}-98p.  8vo.  Paris,  1886 . (M.5.20) 

SCHURIG  (R-):  Tabnhe  cmlestes  continentes  omnes  stellas  cadi  borealis  nec  non 
australis  nudis  oculis  couspicnas.  2  p.,  8  maps.  fol.  Leipzig,  1886  - (M.  3) 
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Star-clusters. 

Sciiur.TZ  (H.) :  Mikrometrische  Rostimiiiung  oiiiiger  toleskopischeu  Steruhaufen. 
43  p.,  3  pi.  8vo.  Stockholm,  1886. 
liilmng  till  k.  Sveuska  Vet.  Akad.  Handlingar,  Bd.  12,  Afd.  1,  No.  2. 

Stars  (Circumpolar,  Reduction  of). 

Gkuey  (L.-J.):  Sur  les  formules  de  M.  Loewy  pour  la  reduction  des  circorapo- 
laircH.  Compt.  Rend,  102 :  1)66-969. 

Rogers  (W.  A.)  and  VVinlock  (A.):  [Reduction  of  the  positions  of  close  polar 
stars  from  one  epoch  to  another.]  Mom.  Am.  Acad.  Arts  and  Sc.,  vol.  11,  pt. 
4,  no.  5,  p.  227-299.  1886.  J /so.  Reprint. 

Stars  (Distribution  of).  p*99. 

Sebligkr  (H.):  Dio  Vertheilung  der  Sterne  auf  der  siidlichen  Halbkugel  nach 

Schonfeld’s  Durchmusterung.  24  p.  8vo.  Munchen,  1886 . (M.  1.20) 

In:  Sitzuugsb.  d.  k.-bayer.  Akad.  d.  tVisseuseb.,  klatb.-pbys.  Cl.,  Miincben,  1886,  Heft  2. 

Stars  (Motion  of)  in  line  of  sight.  See,  also,  Solar  system  (Motion  of). 

Christie  (W.  H.):  Spectroscopic  results  for  the  motions  of  stars  in  the  lino  of 
sight,  obtained  at  .  .  .  Greenwich,  in  1885.  Month.  Not.,  46:  126-135. 

Homann  (H.):  Beitriige  zur  Untersuchuug  der  Sternbewegung  und  der  Licht* 
bewegung  durch  Spoctralmessungeu.  28  p.  8vo.  Berlin,  1885. 

Stars  (Number  of) 

IIermite  (G.) ;  D<Stermination  du  nombre  des  etoiles  de  notre  univers.  L’Astron., 
5  :  406. 

Stockholm  Observatory. 

Astrono.miska  Jakttagelser  och  Uudersokningar  anstalda  pa  Stockholms  Obser- 
vatorium.  Bd.  lii.  No.  4.  4to.  Stockholm,  1886. 

Strasburg  Observatory. 

SCHUR  (W.)  Ferncrer  Bericht  iiber  die  Thiitigkeit  der  Strassburger  Sternwarte. 
Astron.  Nachr.,  114  :  401-404. 

Sun.  p*126.  /See,  also.  Corona;  Prominences ;  Spectrum. 

Angstrom  (K.) :  Nouvelle  mdthodo  de  faire  des  mesures  absolues  do  la  chaleur 
rayonuante  ainsi  qu’un  instrument  pour  enregistrer  la  radiation  solaire.  17 
p.,  1  pi.  4to.  Upsala,  1886. 

Belopolsky  (A.) ;  Einige  Gedanken  iiber  die  Bewegungen  auf  der  Sonnenober- 
tliiche.  Astron,  Nachr.,  114  :  153,  383, 

Exner  (F.) :  Zur  Photometrie  der  Sonne.  12.  p,  8vo.  Wien,  1886 _ (M.  0.30) 

Repr.  from:  Sitzangsb.  d.  Math-naturwissen.  Cl.  d.  k.  Akad.  d.  Wihsenseb.  Wien.  84  (2 
Abth.)  SAS-Se. 

Kedzie  (J.  H.):  Speculations  :  Solar  heat,  gravitation,  and  sun-spots.  12-f-304 
p.  12mo.  Chicago,  1886. 

Lockyer  (J.  N.)  :  The  data  now  requisite  in  solar  inquiries.  Science,  7  :  386. 

Maurer  (J.) :  Langley’s  Bestimmungen  iiber  das  Maass  der  Sounenstrahlung  mit 
Violle’s  Aktinometer.  Ztschr.  f.  Instrmknd.,  6:  237-243. 

Young  (C.  A.):  Recent  advances  in  solar  astronomy.  Pop.  Sc.  Mouth.,  30: 
24-33. 

Zenger  (K.  W.):  Die  Meteorologie  der  Sonne  uud  ihres  Systemes.  22-}- 231  p. 
il.  8vo.  Wien,  1886 . . . (M.  5) 

Sun  (Diameter  of). 

Auwer8(A.):  Neue  Untersuchungen  iiber  den  Durchme-sser  der  Sonne,  I.  Sitz- 
ungsb. d.  k-prouss.  Akad,  d  Wissonsch.  Berlin,  1886:  1055-1126.  Also,  Reprint. 

Sun-spots. 

Belopolsky  (A.):  liHina  oa  co.inn6  ii  hxl  rRiimcnie.  Mockba,  1886,  [Les  taches 
soiaires  et  leur  mouveinent.  184  p.,  7  pi.  8vo,  Moscow,  1886.] 

Chambers  (F.) :  Sun-spots  and  prices  of  Indian  food  grains.  Nature,  34:  100- 
104. 
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Sun-spots — Continued. 

CoKTiic  (A.):  Rands  obse.rved  in  the  spectra  of  sun-spots  at  Stonyhurst  Observa 
tory.  Montli.  Not.,  47  :  19-22. 

Delauney  (.1.) :  Explication  des  tacbes  du  soleil.  13  p.  8vo.  Paris,  1886. 

Also  [Abstr.J:  Conipt.  Rend.,  103,  5C6-6C9. 

Drkgeu  (II.):  Darstellung  der  verscliiedenen  Theorion  der  Sonnenflecken.  26  p. 
8vo.  Berlin,  1886  . (M.  O.bO) 

Flammarion  (C.  ) :  Les  taclies  solaires,  la  temperature  et  le  prix  du  bie.  L’Astron., 
5:  454-461. 

Gerigny  (F.):  Les  taches  solaires  en  1885.  L’Astrou.,  5:  208-215. 

IIowLETT  (F.) :  Asserted  foreshortening  of  the  inner  side  of  the  irenniubra  of 
spots  when  near  the  sun’s  limb.  Mouth.  Not.,  46  :  447-451. 

Janssen  (J.):  Constitution  des  taches  solaires  .  .  .  [etc.].  Compt.  Rend.,  102: 
80-82. 

Sp5rer(A.):  Ueber  die  jetzige  Sonnenflecken-Periode.  Astron.  Nachr.,  114:  21. 

Taccuini  (P.)  :  Distribution  en  latitude  des  phenomenes  solaires  pendant  l’ann6o 
1885.  Compt.  Rend.,  102  :  601. 

Wesen  der  Sonnenflecken.  Sirius,  19  :  150-154. 

Wolf  (R.  ) :  Vorliinfige  Sonnenfleckeu-Statistik  fiir  1885.  Astron.  Nachr.,  114  : 21. 

- :  Beobachtungen  der  Sonnenflecken  im  Jahre  1884  .  .  .  [etc.].  Vrtljschr.  d. 

uaturforsch.  Gesellsch.  in  ZUrich,  30 :  1-54.  1885. 

Astron.  Mittheil.,  64. 

- :  Studie  iiber  die  .  .  .  Erfahrungsfactoren  .  .  .  [etc.].  Vrtljschr.  d.  natur- 

forsch.  Gesellsch.  in  Zurich,  30  :  230-256.  1885. 

Astron.  Mittheil.,  65. 

- :  Mittheilung  eines  Ergebnisses  meiner  einheitlichen  Variationsreihe  .  .  . 

[etc.].  Vrtljschr.  d.  uaturforsch.  Gesellsch.  in  ZUrich,  30  :  321-326.  1885. 

Astron.  Mittheil.,  66. 

- :  Beobachtungen  der  Sonnenflecken  im  Jahre  1885  .  .  .  [etc.].  Vrtljschr.  d. 

uaturforsch.  Gesellsch.  in  Zurich,  31 :  113-160. 

Astron.  Mittheil.,  67. 

WoLFER  (A.) :  Heliographisehe  Orter  von  Sonnenflecken  im  Jahre  1884.  Astron. 
Nachr.,  115 :  17-32. 

Tables  (Logarithmic). 

Gauss  (F.  G.):  Funfstellige  vollstiindige  logarithmische  und  trigonometrische 
Tafeln.  25.  ed.  162+34  p.  8vo.  Hallo,  1886 . (M.2) 

Gravelius  (G.)  :  Logarithmisch-trigonometrische  Tafol  fiir  die  Hunderttheilung 
der  Quadranten  .  .  .[etc.].  8vo.  Berlin,  1886 . (M.  6) 

Hot)EL(J.):  Tables  do  logarithmes  A  5  d6cimales  .  .  .[etc.].  Newod.  eul.  48+ 
119  p.  8vo.  Paris,  1886  . (M.2) 

Prytz  (H.) :  Tables  d’antilogarithmes.  27  p.  8vo.  Copenhague,  1886  ..(M.2) 

SciirOn  (L.)  :  Siebenstelligo  gemeine  Logarithmen  der  Zahleu  von  1  bis  108000. 
20.  ed.  8vo.  Braunschweig,  1886 . (M.  2.40) 

Vega:  Logarithmisch-trigonometriches  Handbuch.  69.  ed.  F.  Tietjen.  28+575 

p.  8vo.  Berlin,  1886  . . . . .  (M.  4.  20) 

Tacubaya  Observatory. 

Anguiano  (A.):  Longitud  del  Observatorio  astrondmico  nacional  mexicano  por 
senales  telegrdficas  .  .  .  entre  St.  Louis,  Missouri,  y  Tacubaya  ...  88  p.  8vo. 
Mdxico,  1886. 

Taschkent  Observatory. 

[Memoirs  .  .  .  ]  97  p.,  14  pi.  4to.  Moscow,  1885. 

Printed  in  Russian.  Rev.hy  Linpemann  (E.)  Vrtljschr.  d.  astron.  Gesellsch.:  21:  260-266. 
Telescopes.  See,  also,  Equatorials;  Ob.jectives;  Reflectors. 

Denning  (W.  F.):  Large  rs.  small  telescopes.  Obsry.,  9:  274-277. 

Grubb  (H.):  Telescopic  objectives  and  mirrors:  their  preparation  and  testing 
Nature,  34  :  85-92. 
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Telescopes— Continued. 

Ham.  (A.) :  TIio  images  of  the  stars.  Sid.  Mess.,  ;  1)7-100. 

Raxyaiu)  (A.  C.)  :  Note  with  respect  to  tlie  invention  of  the  achromatic  tele¬ 
scope.  Montli.Not.,  46:  460. 

Skrvu.s  (II.) :  Die  Gcscliichte  des  Fernrohrs  bis  auf  die  neueste  Zeit.  135  p.  8vo. 


llerlin,  1886  .  (M.  2.60) 

Struve  (TT.)  :  Allgemeiue  Beugungs-fignr  in  Fernroliren.  15  p.  4to.  St.  Peters¬ 
burg,  1886 . . .  (M.  0.70) 

M6in.  Acad.  imp.  d.  sc.  de  St.  Pdti^rsb.  7s.  v.  34,  No.  5. 


Young  (C.  A.)  :  Largo  telescopes  vs.  small.  Obsry.,  9 :  328. 

- :  Small  tele8Coi)es  vs.  large.  Sid.  Mess.,  5 :  1-5. 

Temple  Observatory. 

Report  .  .  .  1886.  2  p.  8vo.  [n.  p.,n.  d.] 

Three  bodies  (Problem  of).  See,  also,  Mechanics  (Cele.stial) ;  Orbits. 

Hacklund  (O.) :  Dr.  Ilarzer’s  Untersucbungen  iibcr  einen  speciolleii  b''all  des 

Problems  der  drci  K6r])er.  20  p.  8vo.  St.  Petersburg,  1886 . (M.  0.80) 

Repr.from;  Bull.  Acad.  imp.  d.  sc.  do  St.  Petersb.  31:  125-138. 

Harzer  (P.)  :  Uutersucbungeu  iiber  eineu  specielleu  Fall  des  Problems  der  drei 
Korper.  156  p.,  1  pi.  4to.  St.  Petersburg,  1886. 

M6m.  Acad.  imp.  d.  .sc.  de  St.-P6tersb.,  7.  a.,  vol.  34,  No.  12. 

Lindstedt  (A.) :  Snr  les  series  trigonomdtriques  dans  le  problfeme  des  trois  corps. 
Bull,  astron.,  3  :  217-221. 

Radau  (R.):  Quelqucs  romarques  sur  I’dlirniiiation  des  neeuds  dans  le  problhmo 
des  trois  corps.  Bull,  astron.,  3:  11.3-125. 

Seydler  (A.):  Ausdebnuug  der  Lagrangescben  Bebaudluug  des  Dreikorper- 
Problems  auf  das  Vierkorper-Problem.  20  ii.  4to.  Prag,  lr86 . (M.  0.60) 

Tides. 

Darwin  (G.  H.)  :  Dynamical  theory  of  tbo  tides  of  long  period.  Proc.  Roy.  Soc., 
41 :  337-342. 

Time. 

Bileinger  (G.)  :  Die  Zeitmesser  der  antiken  Volker.  78  p.  4to.  Stuttgart, 
1886. 

Time  (Determination  of). 

D(")LLEn  (VV.)  :  Epbemeriden  auf  das  Jabr  1887  zur  Bestimmuug  von  Zeit  und 
Azimut  mittelst  des  tragbaren  Dnrcbgangsinstruments  im  Verticale  des  Polar- 
sterns.  24-|-27p.  4to.  St.  Petersburg,  1886. 

Time  (Universal).  See,  also.  Day  (Astronomical), 

CnRiSTiE(W,H,M,):  Universal,  or  world,  time.  Nature,  33 : 521-523.  Also:  Pop. 
Sc.  Month.,  29 : 795-802. 

Lecture  at  the  Roj-al  Institution,  March  19, 1886. 

[Fleming  (S.)"]  ?  Prime  meridian  time.  Nature,  33:  259-262. 

Toulouse  Observatory. 

Annales  de  I’Observatoire  de  Toulouse.  Tome  ii,  renfermant  uue  partie  des 
travaux  ex6cut6s  de  1879  a  1834,  sous  la  direction  de  B.  Baillaud.  45  -f- 120 
7-1-214  p.  4to.  Paris,  1886. 

Turin  Observatory. 

Dorna  (A.) :  Nozioni  intorno  all’ eqnatoriale.  Nota  terza.  23  p.  8vo.  Torino, 
1886. 

- :  The  same.  Nota  quarta.  21  p.  8vo.‘  Torino,  1886. 

:  Ricercbe  per  riconoscere  se  la  deviazione  della  mira  meridiaua  dell’  Osser- 
vatorio  di  Torino  a  cavoretto  dal  piano  del  meridiano  e  sensibilirnente  nulla 

•come  uel  1828.  Nota  seconda.  12  p.  8vo,  Torino,  1886. 
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RECORD  OF  SCIENCE  FOR  188fi. 


Tycho  Brahe.  Sec,  also,  A.stroxomy  (History  of). 

Tkian(JULOku.\i  pl.anoruni  et  spliioriconiiu  praxis  .ai'itlniietica,  qua  niaxiinus* 
oonim,  pra'sertiin  in  astrononiico  usii.s  coniptMidioso,  (!xi)liciitnr.  Nnuc  primuin 

edidit  F.  J.  Studnicka.  40  p.  4to.  I’ragu' (loOl),  1886 . (M.  21) 

United  States  Naval  Observatory. 

Astronomical  observations  .  .  .  1883.  App.  i.  The  six  inner  satellites  of 
Saturn,  by  A.  Hall.  74  2>.  4to.  Washington,  IsSG. 

- :  The  same.  Ajiji.  ii.  Observations  for  stellar  ])arallax,  by  A.  Hall.  67  p. 

4to.  Washington,  1886. 

- :  The  same.  App.  in.  The  observatory  temiieratnre  room  and  competitive 

trials  of  chronometers  in  1884  and  1886.  3.j  p.,  9  pi.  4to.  Washington,  1886. 
Report  of  the  superintendent  .  .  .  [October  20,  1886].  20  p.  8ve.  Washing¬ 

ton,  1886. 

Uranus,  p"  139. 

Wilson  (H.  C.):  [Observations  June  18  to  July  5,  1883.]  Astrou.,  Nachr.,  114: 
313. 

Uranus  (Satellites  of). 

Martii  (A.',  Epbemeris  of  the  satellites  of  Uranus.  Month.  Not.,  47  :  75-78. 
Variable  Stars,  p*  109. 

Hall  (M.)  :  Density  of  the  sun  compared  with  that  of  Algol.  Obsry.,  9  :  224. 
Pickering  (E.  C.)  :  Observations  of  variable  stars  in  1885.  Proc.  Am.  Acad.  Arts 
and  Sc.,  21  (n.  s.,  13):  319-335,  1886.  Also,  Reiirint. 

Venus,  p*  133. 

Thackeray  (W.  G.) :  Semidiameter  of  Venus.  Month.  Not.,  46:  335-3.36. 
Warner  Observatory. 

History  and  work  of  the  Warner  Observatory,  1883-1886.  Vol.  1.  70  j).  il. 
8vo.  Rochester,  1887. 

Washburn  Observatory. 

Publications  of  the  Washburn  Observatory  of  the  University  of  Wisconsin. 
Vol.  4.  4  +  221 -j- 25  i>.  8vo.  Madison,  1886  . ...(M.7.50) 

Washington  University  Observatory. 

Pritchett  (H.  S.)  :  The  Washington  University  equatorial  after  the  “Lick  pat¬ 
tern.”  Sid.  Mess.,  5 :  65-67. 

Yale  College  Observatory. 

Report  for  the  year  [ending  Juno  1,  1886].  15  p.  8vo.  [New  Haven,  1886.] 
Zodiacal  light,  p*  126. 

NECROLOGY  OF  ASTRONOMERS :  1886. 

Auerbach  (Carl  Heinrich,  August);  b.  February 24, 1813,  at  Berlin;  d.  at  Gohlis, 
October  22,  1886,  mt  73. 

Bassnktt  (Thomas)  ;  d.  February  26,  1887,  let.  79. 

Boileau  (Gen.  J.  T.);  b.  May  26,  1805,  at  Calcutta;  d.  November  9,  1886,  a’t.  81. 
Dorna  (Alessandro),  director  of  the  Turin  Observatory ;  b.  February  13,  1825,  at 
Asti;  d.  at  Borgo  San  Pietro,  near  Turin,  August  19,  1886,  ict.  (51. 

Feldkirchner  (Christoph),  fir.st  assistant  at  the  Munich  Observatory ;  b.  Feb¬ 
ruary  26,  1823 ;  d.  March  1,  1886,  ait.  63. 

IIouEL  (Jules),  professor  of  mathematics  at  Bordeaux;  b. - ,  1823,  at  Thaon  ;  d. 

June  14,  1886,  at  P6ricrs,  mt.  63. 

Krapotkin  (Alexander);  b. - ;  d.  at  Tomsk,  August  6,  1886,  set.  45. 

Maywali)  (Gustav  Adolph  Richard),  computer  on  tlie  Berliner  Jahrbuch ;  b. 
February  13,  1817,  at  Leutheu;  d.  July  19,  1886,  ait.  69. 
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VON  Oppolzer  (Tiinonou);  1).  October  2n,  1841,  at  Prague;  d.  December  20,  1880, 
at  Vienna,  ret.  45. 

Pearson  (Eer.  James);  b.  182(),  at  Prtiston,  England;  d.  April  8,  1880,  at  Fleetwood, 
ad,.  ('0. 

Saxhy  (Eev.  STEPiiEN  Henry);  b. - ,  1831 ;  d.  August  .5,  1880,  set.  55. 

Talmaok  (Charles  George),  director  Leyton  Observatory,  b.  November  12,  1840, 
at  Greenwich ;  d.  March  20,  1880,  at  Knots  Green,  Leyton,  mt.  45. 

Wagner  (August),  vice-director  Pulkowa  Observatory,  b.  September  10,  1828,  at 
Nurft;  d.  at  Pulkowa,  November  14,  1880,  ajt.  58. 
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